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RUPTURE OF THE SPLEEN* 
A Complication of Erythroblastosis Fetalis 
Herseart F. Putuipssorn, Jr., M.D.,t Howarp S. Tratsman, M.D.,¢ Greer, Jr., M.D.t 


of is to discuss 4 cases of 
erythroblastosis fetalis complicated by rupture of 


by the fact that a review of the literature yielded 
the report of only 1 such case, that of Slotkowski and 
Hand! in 1948. This is the first of the 4 cases to 


covered at autopsy; however, in this patient the pri- 
mary diagnosis of erythroblastosis fetalis was not 
established. Diamond* has stated that he can recall 


Case Reroats 

Case 1.9 M., a male infant, was admitted to the hos- 
weighed 7 pounds, 7 ounces at birth. emoglobin was 
4.5 gm. per 100 cc., and the red-cell count 1,240,000 at 12 
hours of age. The blood was O, Rh positive. The 
mother was III, gravida II, having delivered twins 2 
years previously, 1 of whom had died of “a knot in the 
umbilical cord.” The viable twin became jaundiced on the 
2d day of life, but no transfusion was given. The mother 
was Type O, Rh negative, and the father was Type O. Rh 
positive. 

Physical examination showed an icteric, lethargic infant 
with generalized i The ture was 96.1°F. 
Respirations were , and the heart sounds were distant. 
The liver umbilicus, the spleen to the 
Pay. A," Memorial Institute Laboratory and 
tInstructor in 


An transfusion was started. Midway 

the procedure Stine patient suddenly died, Calcium gluconate 
had been administered, and and 0.2 cc. of heparin ( units ) 
had been injected i EET 


nly 
spleen. A clot 
the undersurface of the spleen and nei 
spleen weighed 42 gm. (normal wei 
the capsule was absent from its renal surface. 
evidence of tearing into the parenchyma 
Microscopical examination was n tive for the 
liver and spleen. The liver contained many foci of extra- 
medullary hematopoiesis with large, masses of im- 
mature cells in the sinusoidal spaces e splenic capsule 
and trabeculae were thinned. The in follicles were 
greatly reduced in size; the germinal centers were absent, 
and many immature red cells were present in the the parenchy- 
ma. The ca was elevated from the underlying paren- 
chyma in sections from the hilus. 


Case 2. B.H., a 12-hour-old female infant, was admitted 
to the hospital on October 10, 1952. Both the paren 
alive and well. ‘The mother was Rh negative, and the father 
Rh positive. a studies on the maternal serum had 
made oe & or during the preceding one. 
A 3- male’ siblin was reported to be in excellent 
—~ . After the birth of the Ist child, the mother rec 

blood transfusion. 


The group and Rh type of the 
transfused blood were not known. 


t, 
There was no 


nor petechiae were 

and spleen extended 2 below the right 
left costal margins, respectively. 

The temperature was 97.9°F. by rectum, the pulse 120, 

and the respirations 40. 

Examination of the blood showed a red-cell count of 

1,530,000 with a h of 6 gm. per 100 cc., and a 

white-cell count of 12,240 with 102 normoblasts per 100 

— se The Coombs test was +, the blood was 

Tap begun shortly after admis- 

t usion was ter 

sion, the umbilical-vein technic being used. After the intro- 

duction of 150 cc. of compatible Type O, Evasgntive Seed 

and the removal of 190 cc. of blood, tech difficulties 


made procedure increasingly difficult, Therefore, a 
cutdown of the right radial was ormed, from 
which was withdrawn. The umbilical vein was still 


used for the injection of the OD gs yy: blood. A total of 
360 cc. of blood was a total of 320 cc. of 
blood was injected; "9 ce. of heparin solution (9000 units) 
was given, and 12 cc. of 10 per cent — pe a gy solu- 
tion injected intravenously duri 
entire exchange procedure occupi oda of 114 1% hours. 

poor after the ex- 


The patient's condition was 
change sfusion. During ours, her 


CHICAGO 

the spleen. In 3 infants exchange transfusion had 
been completed. In the other death occurred before 
definitive therapy. In each case splenic rupture was 
discovered at autopsy. 

The infrequency of this complication is established 
which we refer. In the same year Gruenwald’ men- 
tioned a case in which rupture of the spleen was dis- 
only 1 case of rupture of the spleen among the eryth- 
roblastotic infants for whom he has cared; knee- 
to-forehead flexion was used as a means of postnatal 
resuscitation. Scott and Bowman,‘ reviewing cases 
of ruptured spleen in childhood, reported no case of 
splenic rupture occurring in an erythroblastotic in- 
fant. Mollison® has seen over 300 infants with 
hemolytic disease of the newborn, and has never sus- physical _examinauon revealed a markedly icteric, pale 
pected splenic rupture clinically, nor has he seen it 
at autopsy. 
assistant attendi atrici " Children’s Memorial Hospital! 

tFormerly, resident in pathology, Children’s Memorial Hospital. 

{Previously reported by Slotkowski and Hand.' died. 


At autopsy the liver edge could be palpated 4 to 6 cm. 
below the right costal margin, and what was assumed to be 
the spleen was the same distance below the left costal margin. 

Gross examination of the abdominal viscera in situ showed 
the inferior edge of the liver to be approximately 5 cm. 

the right costal margin in the midclavicular line; it 
teas 164 gm. (normal weight, 78 gm.) The spleen was 
, its inferior pole extending a distance of 
4.5 cm. {~— the left costal margin in the anterior axillary 
line; it weighed 35 . When the spleen was displaced 
medially, approximately 40 to 60 cc. of firmly clotted blood 
was found lying Seoween the leaves of the phrenicolienal 
oe Upon closer external examination a linear rupture 
the splenic capsule along the attachments of this ligament 
was Ly pparently, blood that had escaped from the 
ruptured spleen before death had dissected its way between 
the leaves of the phrenicolienal ligament. No fluid blood or 
clot was found within the abdominal cavity. ; 

Gross examination of the remaining viscera was negative. 

Microscopical examination of the lun ted 
severe, diffuse, passive congestion accompanied by a minimal 
amount of intra-alveolar diapedesis. 

Marked extramedullary hematopoiesis was present on ex- 
amination of the spleen. The malpighian corpuscles were 
greatly reduced in number and size owing to the hemato- 
poietic activity of the organ. On examination of sections 
taken at the site of rupture there was only a minimal eleva- 
tion of the capsule. Considerable extramedullary hemato- 
poiesis was present on ical examination of the liver. 

a examination of the remaining viscera was 


di fetalis, of the 
and extramedullary 


_Case 3. B.W., a amet infant was admitted to the hos- 
on November 2, 2 hours after a normal, spon- 
taneous delivery. She A... dead on arrival. This was . the 

mother’s 3d pregnancy. The 2d child was reported to have 

had a severe anemia due to ——- fetalis and to 
have been successfully treated by multiple small transfusions. 
During this paeey: the mother’s antibody titer was 
may oy determined; the day of delivery it was reported 

Post-mortem ——ee disclosed a moderately icteric, 
well developed and well No 
were present. Minimal edema of the ex- 
tremities was observed. The liver and Ay AD to the 
level of the umbilicus. 

Before any of the abdominal or were disturbed a firm 
clot containing 60 2 Pan cc. of was found situated 
between the leaves of the phrenicolienal ligament in the left 

quadrant of the abdomen. A 1.5-cm. linear laceration 
of the splenic capsule along the attachment of this ligament 
was present. Approximately 40 cc. of a serosanguineous flui 


was in the peritoneal cavity. 
— spleen was exceptionally soft and friable. It weighed 


ae liver was greatly enlarged, weighing 234 gm. 
The remaining abdominal ns were normal. 
The lungs were diffusely and moderately congested with 
blood. Gross areas of patchy atelectasis were noticed in all 


A fetal type of coarctation of the aorta, measuring 0.2 cm. 
in length, was found on examination of the heart and great 


The remaining viscera were normal. 

Microscopical examination of sections of lung tissue re- 
vealed a moderately severe, diffuse, passive congestion. Areas 
of atelectasis were frequent. 

An almost complete absence of malpighian corpuscles was 
seen on microscopical examination of the spleen. There was 
considerable vascular congestion of the spleen, and a marked, 
diffuse extramedullary hematopoiesis. Microscopical sections 
of the remaining organs of the body were normal. 

The diagnoses were erythroblastosis fetalis, rupture of the 
spleen, with hemorrhage into the icolienal ligament, 
oo edullary hematopoiesis and a fetal type of coarctation 

the aorta. 


Goce 4. BLL. 24-hour-old male infant, was admitted 
to the A tk, another hospital on March 30. 1954. 
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He the 2d of a 23-year-old] mother, whose blood 


Physical examina 


murmur a oF the left — border. The lu were 
ext Age below th and conta 
en cm. e right eft 
spectively. The umbilical cord 
petechiae were present. of, the nd 
was the dia on admission. 
red-cell count of 


3,230,000, with ‘Teeied bie 100 cc., and a 
white-cell count of 26,250, with 59 per cent neutrophils, 2 = 


cent stab forms, 3 


al. The Cor 


at the 

An exchange Soden a was ormed 1 hour after ad- 
mission, 460 cc. of compatible Type O, Rh-negative blood 
being given and 500 cc. of the patient’s blood withdrawn. 
Calcium gluconate was administered during the procedure. 
No heparin was used. The bilirubin was 23.3 ’ 
before and 14.8 mg. per 100 cc. after the transfusion, 
took 1 hour and 20 minutes. 


oro reflex. The liver spleen 
extended 3 cm. below the ome and left costal margins, 
respectively. heart and | Fn Pee were normal. No 

or ‘petechiae were present. The bin was 24.6 mg. per 
At this time a 2d exchange transfusion was ormed, 
475 cc. of _— tible Type O, Rh-negative being 
administ 530 cc. of the patient’s nt’s blood withdrawn. 
(This deficit hn left to maintain a normal venous pressure. ) 
The bilirubin was 16 mg. per 100 cc. after the ure. 
The patient looked more alert. Ph examination was as 


compatible Type O, Rh- 
spite of intracardiac of 
tracheal catheterization. 

In the hospital vitamin K, crude liver extract, penicillin 
and streptomycin were given. He was yy in an incubator, 
with continuous oxygen. 

Post-mortem examination disclosed a 
well developed —_— well i 


The liver had 2 hemorrhag@ on 
surfaces. Otherwise, it was normal. It weighed “s 

The spleen was soft in consistence. It pp ed gm. 
The capsular defects described above were ed. On 
cut cotinn the malpighian c les were easil 
The splenic pulp bulged from the cut surfaces. 
ing viscera were normal. 

Microscopical examination of the bronchi and bronchioles 
was not remarkable. There was marked atelectasis in many 
areas, and There were severe passive 
congestion and a small amount of interalveolar and intra- 

eolar hemorrhage. 

Microscopical examination of the liver 
ate number of | 


There was considerable 
‘by large numbers of intact red 


congestion, as manifested 
blood cells lying in the sinusoids 
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The hemoglobin was 12.6 gm. per 100 cc., and the red- 
cell count 3,810,000 on the morning after the exchange 
transfusion. However, the was more with a 
before transfusion. 

On April 1 he was severely icteric and lethargic. The 
Moro reflex was poor. The hemoglobin was 5.8 gm. per 
100 cc., and the red-cell count 2,580,000. The bilirubin was 
24.6 mg. per 100 cc. 

A 3d replacement transfusion was started. After 100 cc. 
of blood had been withdrawn and - | 80 cc. of 
spleen was not palpated. 

The usual autopsy incision was made. When the abdomen 
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malpighian to be present. These were somewhat 
reduced in size by engorgement of the red pulp. There was 
severe passive congestion as manifested by 
the sinusoids by intact blood elements. 

oo examination of the remaining viscera was 
nega 


Discussion 


Transfusion teams handling relatively large num- 
bers of erythroblastotic infants are inevitably con- 
fronted with the possibility that on occasion their 
technics have contributed to, rather than prevented, 
the deaths of infants under their care. 

The autopsy findings of ruptured spleen in Cases 
1, 2 and 4, all of whom were transfused with consid- 
erable care and received heparin intravenously, was 
most disturbing. In no case can the cause of death 
be assigned with certainty alone to rupture of the 
spleen with extravasation of blood into the phrenico- 
lienal ligament, which occurred in Cases 2 and 3. 
The primary disease, erythroblastosis fetalis, may 
have been the cause of death as well as the cause of 
the splenic rupture. Nevertheless, we have been 
concerned that the splenic hemorrhage may have 
been provoked by the exsanguination transfusion 
rather than the erythroblastosis fetalis. 

Shortly after Case 2 died, Case 3 arrived in the 
admitting room dead, apparently from erythroblas- 
tosis fetalis. At autopsy a rupture of the splenic 
capsule similar to that in Case 1 was found. As in 
Case 2 hemorrhage into the phrenicolienal ligament 
had occurred. 

Case 3 demonstrates that splenic rupture may oc- 
cur as a complication of erythroblastosis fetalis. 
When splenic rupture was found after exchange 
transfusion valid evidence was lacking that the pro- 
cedure contributed to the splenic rupture. This 
point is emphasized because misinterpretation of the 
facts — unjustly implicate a useful therapeutic 


Ante-mortem diagnosis of ruptured spleen in eryth- 
roblastotic infants is difficult. First of all, the pic- 
ture of florid erythroblastosis fetalis distracts one’s 
attention from all corollary findings. Second, as in- 
dicated by 2 of these 4 patients, hemorrhage occurs 
within the confines of the phrenicolienal ligament, 
thereby reducing the probability that the usual signs 
of peritoneal irritation will develop. 

The pathogenesis of splenic rupture in erythro- 
blastotic infants has been described by Slotkowski 
and Hand.' Of the following predisposing factors 
mentioned by these authors some operate locally, 
others systemically, and some in combination: 

Extramedullary Hematopoiesis 

When the hemopoietic activity of an encapsu- 
lated organ is greatly augmented its total volume 
may increase to such a degree that the viscus and 
its confining membrane may be stretched to the 
point of rupture. 


RUPTURE OF THE SPLEEN — PHILIPSBORN ET AL. 


Increased Phagocytosis 

Increase in this activity of the spleen may pro- 
duce rupture of the organ and its capsule in a 
manner similar to that caused by extramedullary 
Weakening of Supportive Structure of the Spleen 


This may occur as a part of an illness. Con- 
sequently, less intracapsular tension may be re- 
quired to produce rupture than in a normal spleen. 


Increased intra-abdominal Pressure 
Trauma during delivery may cause increased 
intra-abdominal pressure. This factor, operative 
alone or with other factors outlined, is self-explan- 
atory. However, many infants receive artificial 
respiration without clinical or post-mortem evi- 
dence of ruptured spleen. 
Damming Back of Blood from the Liver 


If this is present it may tend to increase the 
volume of the spleen and hence its intracapsular 
pressure. 


Increased Blood Volume 


The total blood volume may or may not be in- 
creased in erythroblastotic infants. Certainly, 
severe cases are characterized by an increased vol- 
ume of blood in the venous portion of the circula- 
tion. Such a condition may well tend to produce 
increased pressure within the splenic capsule. 


Displacement of the Spleen by an Enlarged Liver 


In our experience this is more hypothetical than 
actual. The enlarged livers that we have en- 
countered at autopsy override the spleen and cause 
no displacement of it or of its attachments. 


Hemorrhagic Tendency 

This is due to hyp thrombinemia, increased 
capillary permeability or the addition of heparin. 
The first two apparently exist in infants with 
severe erythroblastosis. In addition we have fre- 
quently noted a marked diminution of the plate- 
lets. The injection of heparin does not seem 
relevant to a discussion of the pathogenesis of 
splenic rupture. In the first place rupture of the 
spleen occurs among erythroblastotic infants who 
have had no heparin. Secondly, rupture of the 
spleen is not known to occur as a consequence of 
heparinization. Thirdly, heparin is a rapidly me- 
tabolized substance that was given in only moder- 
ate quantities to the infants described above. 


Earlier in our experiences with erythroblastotic 
infants we thought that rapid transfusing, or large 
variations in the blood volume consequent to a sin- 
gle-vein replacement transfusion, might produce rup- 
ture of the spleen. We have, however, been unable 
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to produce experimental rupture of the spleen in an 
animal subjected to extremely large and rapid con- 
traction of the vascular tree. Therefore, we believe 
that of all the factors described by Slotkowski and 
Hand' extramedullary hematopoiesis, increased 
phagocytosis, weakening of the supportive structures 
and the tendency to hemorrhage are the ones most 


likely to be responsible for splenic rupture among 
erythroblastotic infants. 


SumMarY AND CONCLUSIONS 


Four cases of erythroblastosis fetalis with rupture 
of the spleen are reported. In 1 case the rupture, 
with hemorrhage into the phrenicolienal ligament, 
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occurred before therapy. In the others replacement 
transfusion was carried out. All infants died. 

Rupture of the spleen does occur in untreated 
erythroblastotic infants. There is no conclusive evi- 
dence that exsanguination transfusion contributes to 
rupture in infants affected with erythroblastosis fe- 
talis. 
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CEREBRAL THROMBOSIS IN YOUNG ADULTS* 
Louts Berutn, M.D.,¢ BerNarp TumarkIN, M.D.} anp Herbert L. Martin, M.D.§ 


NEW YORK CITY 


beet! premature vascular degeneration leads to 
coronary occlusion in young adults is recognized. 
However, there is a great reluctance to accept a sim- 
ilar etiology for the apoplectic development of focal 
cerebral signs in young adults. The sudden develop- 
ment of such focal signs as hemiplegia and aphasia 
in a young patient warrants procedures for detection 
of a tumor, vascular anomaly, a source of emboli, in- 
fectious causes of endarteritis, hematologic disorders 
or other systemic diseases capable of producing vas- 
cular lesions. This investigation is often fruitless. 
Although there should be a search for all possible 
etiologic factors that give rise to apoplectic phenom- 
ena, it should be emphasized that thrombosis of cere- 
bral arteries attributable to premature vascular de- 
generation is also a cause of acute neurologic syn- 
dromes in young adults. 

Evidence that degenerative vascular disease is not 
limited to patients past forty years of age has been 
accumulated. Collins, Phillips and Oliver,’ after 
monthly canvasses of families in the Eastern Health 
District of Baltimore to determine causes of chronic 
disability, reported the presence of arteriosclerosis and 
hypertension in various age groups. They found these 
conditions prevalent in a significant number of people 
under forty years of age (Fig. 1). Irish,’ reviewing 
1000 cerebrovascular lesions in a series of 12,000 
autopsies, found that the age distribution of throm- 
boses (Table 1) paralleled that given in the survey 
of Collins et al. Seventeen patients with cerebral 
thrombosis were below forty years of age. Ford® re- 
Bros, New York, and’ Second. (Gornell) Division, Bellevue Hospital 
at professor of medicine (neurology), Cornell University Medi- 


$Pormerly, resident in seurology, Veterans Adiministration Hospital, 
Bronx, New York. > 

i ,U of 
neurclogy niversity ‘ermont College of Medicine 


ported 50 cases of infantile hemiplegia that occurred 
between three and ten years of age. Ross* described 
5 normotensive patients between twenty-five and 
forty-two who had acute focal neurologic syndromes 
that he postulated to be due to thrombosis of the 


1000 


sor 


Ace 


Ficure 1. Hypertension and Arteriosclerosis (Disabling and 

rt ee in Various Age Groups, Eastern Health Dis- 

trict of timore, 1938-1943 (Reproduced from Collins 
et al.’ with the Permission of the Publishers). 


cerebral arteries. Out of a total of 30 cases of in- 
ternal-carotid-artery thrombosis, Gurdjian and Web- 
ster® found 2 in patients between twenty and thirty 
years and 5 in patients between thirty and forty 
years of age. 

The vascular abnormalities found in the young 
people with apoplectic syndromes attributable to pre- 
mature vascular degeneration resemble those observed 
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in adult arteriosclerosis. In 1 of Ford’s* cases of in- 
fantile hemiplegia there was a thrombosis of the mid- 
dle cerebral artery; all the large cerebral arteries 
showed intimal plaques composed of connective tissue 
infiltrated with lipoids, atrophy of the muscularis and 
fragmentation and reduplication of elastic lamellae. 
Tuthill® reported intimal connective-tissue plaques in 
a two-year-old patient. Kennedy, Wortis and Wor- 
tis’ found post-mortem evidence of cerebral arterio- 
sclerosis in a thirty-two-year-old normotensive man 
who had had fourteen episodes of transient hemi- 
plegia on the right in eight weeks. In a group of 19 
patients with occlusion of the basilar artery, Kubik 
and Adams*® described a thirty-nine-year-old man 
with generalized atherosclerosis and thrombosis of the 
basilar artery. 


CEREBRAL THROMBOSIS — BERLIN ET AL. 


Proved’ and the patient was slicharged on ebruary 20 
953, = about 80 per cent return of both motor 20, 


sensory function of the ue extremities and great improve- 
ment in speech function 

Case 2. H. 124 24- Negro 

ital on h 1, 1950. He stated 

age my 22, he awoke with 


was admitted to th 

that in September, “194 , at the 

numbness in both hands followed in 1 hour by nausea and 
vomiting. He lost consciousness for a brief iod. On re- 


gaining consciousness he found that his left arm and leg 

were paral . There was gradual im smo after a 
3-month period of physiotherapy. In tober, 1949, he 
noticed the onset of convulsive seizures, and he had several 


grand-mal seizures in January and March, 1950. 

Physical examination revealed residua of the spastic left- 
sided h hemiparesis and the hypesthesia and h hypalgesia on the 
left side, but no new in the or neurologic 
examinations. He was discharged ay 2 


Case 3. C.J.S. (B. H. 159 255), a 55-year-old man was 


Taste 1. Cerebrovascular Lesions in Various Age Groups.* 
Lesion Patients P. Patients P. Patients Patients Torats 
10 Yr. or Ace or Ace or or Ace or Ace 90 Yr. 
or Ace or Ace 
Embolism 4 6 16 17 32 23 23 10 2 - 133 
Thrombosis 5 1 2 9 20 70 ill 115 26 2 Sol 
Totals 25 15 45 69 120 190 218 187 39 4 912 
*Based on Irish.” 


Although the factors that contribute to the de- 
velopment of arteriosclerosis operate for many years, 
the clinical effects do not usually manifest themselves 
until the fifth decade. However, vascular degenera- 
tion is known to be accelerated by obesity, diabetes, 
hypertension and nephrosis. Other factors such as 
alterations in vasomotor activity, blood viscosity and 

ity, as influenced by life stresses,” may par- 
ticipate in the development of vascular lesions. In 
any event, it is apparent that the clinical syndrome 
of vascular occlusion occurs in young 


Brief case reports illustrative of the syndrome in 
young adults are presented below. All the cases that 
we have encountered in the past three years are sum- 
marized in Table 2. 


Case Reports 
Case 1. M.C.P. (B. H. 154 729), bee 
binder, was admitted to the hospi uly 2, 1952, be- 
cause of aphasia, right-sided sensory impokanent and hemi- 


The history revealed an appendectomy at 15 months, 
“St. Vitus dance’ for 1 meet at 8 and jaundice for 
a few weeks at 16 years of age. e family history was 
noncon tributory except for the death of his his mother because 
of a “stroke” at about 50 years 


n revealed 
and a pot type of 
A cardiac no evidence of cardiac 

ital a venous thrombosis developed 
biopsy revealed no 


only a spastic right-si 


in the right lower extremity, but muscle 


- activity developed. During the hospi 


admitted to the on oa 22, 1952. In 1918, an 
anomia suddenly had recovery of 
speech over the next 2 years until. 1920, vx he suffered a 
“stroke,” with sudden onset of paralysis of the right arm 
and leg and an aggravation of the aphasia. During the next 
5 years he regained considerable motor function and had 
only impairment of sensation in the right 
ere was also a persistent slight anomia. He —~ 
no new complaints until August, — when impaired me 

tation, staggering gait and increased aphasia suddenly be- 
— Examination revealed astereognosis in the left upper 
a meee phenomena on the left side, bilateral 
hype ia and increased resistance to passive stretch. 
mental status and motor function had im moder- 
ately when he was discharged from the hospital on Decem- 

Case 4. B.L. (B. H. 141 839), a 29-year-old e > 
admitted to the hospital on September 14, reer ty was 
periodically intoxicated and was erratic in his sleep and 
work habits. Two days before admission he had noticed a 
severe headache, which came on suddenly and was not lo- 
calized to any area. Associated with the headache was a 
sudden yt Bn of numbness of the right side of the 
face and the left side of the body, hoarseness and diplopia. 
The past medical history was noncontributory 
Physical examination revealed 6th-nerve and a 
Horner syndrome on the right, impairment over 
-~ —_ side of the face and a contralateral hemiparesis 
thesia. patient disc on January 


, with a good recovery ocular motility, and of 
the left extremities. 


Case 5. H.W.K. (B. H. 145 761), a 34-year-old man, 
was admitted to the hospital on December 11, 1951. Twelve 
hours after a bout of alcoholism he suddenly ‘fell, struck his 
head without losing consciousness and was noted to have a 
left hemiparesis. A lumbar puncture shortly after the onset 
was reported as being entirely normal. At the onset bizarre 
behavior by senseless laughter and aggressive 
course there was a 


ual improvement in behavior and use cf the extrem- 
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adults and presents | same : picture as | 

seen in older - with this illness. 

day before admission. There was no reported loss of con- 

sciousness. 

ities. 
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The past history revealed that the patient had been a 
prisoner of war in Germany. He had had a surgical repair 
of a gunshot wound of the abdomen during World War II. 
He had pneumonia in 1951. He had gone without sleep 
for a long period to drive a trailer truck across the country, 
and he had worked long hours without assistance to achieve 
financial independence. He was disc on April 9, 
1952, with a mild residual hemiplegia. 


Case 6. F.W.C. (B. H. 150 645), an 18-year-old boy, 
suddenly lost consciousness for a short time on November 1 
1948. On regaining consciousness, he was found to ‘ 
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staggering gait, and Aye = Ay? She col- 


ysical examination demonstrated a. a aphasia and 
a rightaided hypesthesia and hemi 
= occlusion of the left internal carotid —, Se 
urgical exploration revealed a thrombosis of 
She was discharged from the hospital on 3, 1952 
after gradual improvement in the use of the extremities and 


in lan function. There were severe residua 1 
cher te Gast, 


Taste 2. Summary of Cases of Cerebral Thrombosis. 


Ace at Fottow- ARTERY Bioop Evectro- Fastinc Broop Cuoresterot Am Encepn- ARTERIO- 
Onset vp upep PRESSURE CARDIOGRAM Sucar ALOGRAM GRAM 
OTAL 
yr. meg./100 cc. —mg./100 ce. 1100 ce 
1 24 10 mo. Lt. middle 120/70 Normal 88 183 36 Normal Normal 
cerebral 
2 22 Rt. middle 118/80 98 29 Occlusion of rt. 
ys atrophy 
3 23 32 yr Lt. middle 130/80 Normal 253 51, 72, 48, & 12 Enlarged lateral _ 
4 15 mo. Lt. postero- 120/78 Normal 212 
inferion 
cerebellar 
5 1 yr. middle 120/70 72 Normal 
cerebral 
b 4 Rt. middle 120/80 — 91 _ 49 Enlarged lateral Narrow rt. in- 
ventricle ternal 
artery 
a) 17 mo. Lt. internal 120/80 Normal - Occlusion of It. 
carotid internal 
artery 
8 29 14@mo. Branchofrt. 110/80 4 
postero- 
cerebral 
4 2 30 mo. Rt. middie 120/80 Normal 208 2 ven- Normal 
cerebral tricle 
10 44 15 mo. Rt. internal 110/70 Normal we 53 ~ Narrow rt. in- 
carotid ternal carotid 
artery 
ll 37 Tmo. Re. &lt. mid- 120/80 Normal 88 & 117 168 53 & 3 ~ _ 
dle cerebral 4 & 32 
12 27 Imo. Lt. middle 130/80 Normal ~ 166 45 Enlarged It. Anterior cerebral ar- 
cerebral lateral ventricle tery di | by 
swelling 
13 28 3mo. Basilar 140/80 Normal _— ow 50 Normal a 


drome on the left. Lumbar puncture on admission reve: 
crenated red blood c spinal-fluid pressure and 
y bloody fluid. However, this was attributed to trauma 
uring the procedure because, 48 hours after admission, 
when trephination was performed to ascertain the cause of 
progressive ness, an area of encephalomalacia of the 
cerebral cortex over the right frontal and parietal lobes was 
found, but there was no evidence of any intracerebral, ex- 
tradural, subdural or yer pene, The func- 
tion of the extremities grad proved. The patient 
had several convulsions after the od the hem 
Arteriograms in January, 1949, and February, 19 
closed narrowing of the r iP ok internal carotid artery and 
straightening - the carotid siphon. eumoence 
gram in March, 1950, revealed slight dilatation of the right 
lateral a.- > with no displacement of the interventricu- 
lar septum. When the patient was last March, 
there was pont im ement in power unction 
left extremities. Tie convebions were controlled by medi- 
cation. 


Case 7. D.O. (B. H. 146 394), a 34-year-old woma 
was admitted to the ital on December 19, 1951. 
had been in excellent until November 14, 


woman 


Case 8. F.F.G. (B. H. —e 683), a 28-year-old man 
admitted to the hospital on February 18, 1952, ety of 
the sudden onset of severe  henteahe localized to the right 
temporal region and described as sharp and ent. At 
the same time he had vomiting, diplopia and weakness of 
the left side of face, arm and nd lee. Physical examination 1 


week after the onset of 


was slight hemiparetic 
gait impairment of rapid ee but good strength 
of the affected extremities. 
Case 10. re (B. H. 166 091), Negro 
was admitted to the hospital on May “3, 1953. After’ he he 


went to bed on dw 24, 1952, a severe right-sided 
headache suddenly developed, persisting for several hours. 
He then suddenly noted that his speech was thick and that 


his left upper and lower extremities were paralyzed. Ex- 
tly after oe onset clouding of 

sensorium, emiparesis on the left and an in- 
complete ymous hemianopsia. The gen- 
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slurred speech, diplopia and somnolence. There was no 
past history of trauma or other illness. The diplopia and 
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carotid The 
whic abnormal at first, had 
ty tha tase of on 19; 
ual improvement in neurologic status was 


also apparent, 
he still had a moderate hemiparesis 15 m months after the 
onset and he had 1 grand-mal seizure 


e past history is signi ificant in that he had 74097 
severe right-sided headaches since 1942. Early in 1952 a 
headache been preceded bila 


convulsions continued until to the hospital 
in status epilepticus several hours 

The blood was 140/90, the pulse was 120, and the 
Except for the evidences of 


seizures. 
was taken, but no ab- 


On December 31 a ventricu 
normali the ventricular fluid were 


ties of the ventricles or 


showed ote “thickening. of the intima with a 

dissecting the intima from the media. In an- 
other area of the same artery there was a fibrous thicken- 
ing Soe a the wall and a papillomatous elevation of the intima. 
yy changes of the vessel were evident. There 


-_ a ickening and occlusion of 2 small arteries 
adjoining the basilar artery, as well as a fibroug thickening 
of small poe was a 
from the floor of the fourth ventricle to the base. The re- 
gion of the substantia nigra was similarly affected bilaterally. 


Discussion 


In this group of 13 patients a sudden apoplectic 
focal neurologic signs without any other dis- 


mon manifestation of the ictus was hemiplegia, but 
states of mental clouding, somnolence, aphasia, di- 
plopia and convulsive seizures also occurred. The 
course in all but the fatal case was marked by progres- 
sive improvement, but residual hemiparetic defects 
persisted. Therefore, the symptoms and signs of an 
acute onset of a focal cerebral lesion with subsequent 
progressive im t are identical to the char- 
acteristics of the “stroke” syndrome of cerebral throm- 
bosis in older people. However, since it is considered 
unusual for persons below the age of forty to have 
severe primary vascular degenerative disease of the 


CEREBRAL THROMBOSIS — BERLIN ET AL. 


brain, it is important that other possible etiologies of 
acute focal neurologic lesions be carefully investi- 
gated. In the differential diagnoses of the cases dis- 
cussed above other causes of vascular lesions of the 
brain were consequently considered. These might be 
emboli from rheumatic heart disease or pulmonary 
disease. Vascular occlusion attributable to syphilis, 
periarteritis nodosa, or disseminated lupus erythema- 
tosus, or vascular degeneration associated with dia- 
betes and hypertension could also be responsible for 
the acute development of encephalomalacia. Hemor- 
rhage into the brain, either from a ruptured aneurysm 


eliminated as possible causes by the following studies. 
It was noted that the blood pressures, pulse rates 
and cardiac rhythms of all the patients were normal. 
Electrocardiograms taken in 6 patients were also nor- 
mal. X-ray examinations of the chest were negative, 
except for an old pleuritis in 1 patient. These facts, 
combined with the negative physical examination of 
the heart and lungs, tend to eliminate emboli and 
hypertension as being responsible for the lesions. 
Serologic reactions for syphilis in the blood and 
spinal fluid were negative in all patients, and no his- 

tory of syphilis was available. Therefore, the prob- 
repeatedly normal red-cell and white-cell counts and 
sedimentation rates and the afebrile course were 
against the possibility that blood dyscrasias or infec- 
tious agents caused the vascular lesions. Also, re- 
peated blood cultures failed to reveal a septicemia. 
In 6 cases tested blood cholesterol levels were nor- 
mal. In 9, fasting blood sugars were normal, and 
in all 13 cases the urine gave no chemical reaction 
for sugar. Hence, diabetes, which is capable of ac- 
celerating vascular degeneration, was not involved in 
the disease. 


Spinal-fluid examinations were performed in 11 
cases at the onset of the disability in an effort to de- 
tect any bleeding or changes produced by a tumor 
or aneurysm. Bloody spinal fluid was reported in 
only 1 case, in which surgical exploration demon- 
strated an area of ia without bleed- 
ing. The only spinal-fluid abnormality in the other 
10 cases consisted of minor increases of total protein. 
In no case was the spinal-fluid pressure increased 
above normal ranges. 
Arteriography, performed in 7 cases in a search 
for a carotid-artery aneurysm, vascular anomaly or 
tumor, was negative in all. In Cases 2, 6, 7 and 10, 
there was evidence of either occlusion or 


performed, but there was no evidence of any space- 
occupying lesion such as a neoplasm or intracerebral 


165 
eral i and 
spinal 
cose tolerance curve were normal, but an arteriogram dem- 
pl he permitted himself only 3 or 4 hours of sleep each 
night because of the burdens of attempting to participate 
in a program of college training and at the same time to 
support his family. 4 y Vast iar necrotic mig pro 
Case 13. D.F., a 28-year-old man, after consuming a duce a similar disability. Finally, blood dyscrasias 
small amount of alcohol, suddenly lost consciousness for a either with increased clotting tendencies, such as poly- 
few minutes on December 24, 1951, for the first time in his teeagh ine 8 
life. After regaining consciousness he went home unas- cythemia vera, or with hemorrhagic tendencies might 
sisted. At 2 o’clock on the following morning he was found also cause sudden focal brain lesions. These were 
to be unconscious and havin ized convulsions. The 

a Tes. main 
unconscious after the onset of the mm 
negative. An electroencephalogram was normal. Thirty- 
five days after the onset it was observed that although he 
blinked in response to visual stimuli, there was a lack of 
conjugugate eye movements. Tonic neck reflexes were also 
demonstrated. 
He never regained consciousness and died 80 days after 
the onset of his illness. Post-mortem examination revealed 
a few small atheromatous plaques on the intimal surface of 
the aorta. The heart valves, myocardium and coronary 
vessels were normal. There was a white plaque at the ter- 
minal portion of the basilar } and the lumen of this 

eighteen to thirty-seven years of age. The most com- 
— 


hematoma. In fact, whenever an abnormality was 
noted, it was indicative of a focal atrophy secondary 
to encephalomalacia. Four patients had mild dilata- 
tion of one of the lateral ventricles, and in 1 of these 
the area of encephalomalacia was found after trephi- 
nation of the skull. 

The prognosis after a cerebrovascular occlusion in 
a young adult seems to be good. There is generally 
a spontaneous improvement in the functions affected. 
Furthermore, 1 of the patients survived for thirty- 
two years after the initial attack. However, 2 pa- 


a thrombosis of the basilar artery. 

It may be significant that, in several patients, the 
illness developed in settings of stressful life situations. 
In at least 6 cases there were histories of strong striv- 
ings for success, with consequent self-deprivation and 
lack of rest, alcoholism or severely disturbing sexual 
conflicts. It is well known that certain stressful situa- 
tions contribute to the development of coronary oc- 
clusion by altering blood-clotting mechanisms and 
blood viscosity or increasing resistance to blood flow. 
It is possible that the same mechanisms were involved 
in these young patients and contributed to the de- 
velopment of the cerebrovascular lesions, Ross,* simi- 
larly, concluded that emotional! factors contributed to 
the development of cerebrovascular lesions in a young 
physician in whom dysphasia developed two hours 
after a plunge into cold water. 

These clinical observations support the concept that 
cerebral thromboses in young adults are due to cere- 
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NONBACTERIAL REGIONAL LYMPHADENITIS (“CAT-SCRATCH FEVER” )* 
An Evaluation of the Diagnostic Intradermal Test 
Joseru J. McGovern, M.D.,¢ Lawrence J. Kunz, Pu.D.,§ anp Freperic M. Biopcetr, M.D.§ 


the period October, 1953, through Feb- 
ruary, 1954, the diagnosis of nonbacterial re- 
gional lymphadenitis was made in 18 patients at the 
Massachusetts General Hospital. An intradermal-test 
antigen was used in each of the cases, giving rise to 
theoretical questions concerning the sensitivity and 
diagnostic significance of the intradermal test. Since 
the literature does not contain any reports of an ex- 
tensive study of tests with this antigen in normal 
people an investigation of its value was carried out. 
The present report summarizes the results obtained 


Hospital, andthe" departments of. Bacteriology 

General ital, and the departments of Pediatrics j 

a 

ton, March 10, 1954. 

Research i 


with a limited supply of antigen and indicates the 
need for further study of the problem. 
Nonbacterial regional lymphadenitis, usually a 


Job,’ have revealed the following data. Although 
the causative agent has not been isolated, the disease 
has been transmitted to human volunteers and 
monkeys. The pathology of the involved lymph nodes 
follows a definite but not pathognomonic pattern. 
In about 50 per cent of the reported cases a history 
of contact with cats, including cat scratches, has been 
elicited. There is a characteristic, seldom fatal, clini- 
cal course; regional lymphadenitis follows a primary 
lesion at or near the site of trauma. Positive com- 
plement-fixation tests for lymphogranuloma vene- 
reum have been mentioned in variable percentages 
by different investigators. Broad-spectrum antibiotics 
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brovascular degeneration, but further confirmation of 
this depends on additional post-mortem material. 

SuMMARY 

Thirteen cases of acute cerebrovascular lesions in 
young adults of eighteen to thirty-four years of age 
are presented. Diagnostic procedures failed to give 
evidence of hemorrhage, emboli, hypertension, neo- 
plasm, diabetes, blood dyscrasias, congenital aneu- 
rysm or other vascular anomalies. 

The thromboses in these cases were attributed to 
tients have had recurrent though nonfatal vascular occlusive vascular disease such as arteriosclerosis. 
lesions. The 1 fatal case occurred in a patient with The degree of disability varied, depending on the 

site and size of the vessel occluded. 

The course was marked by improvement in each 
case, and | of the patients was alive thirty-two years 
after the first episode of vascular occlusion. 

BOSTON 

benign disease, has been reported from many areas 
of the world. Studies, as summarized by Debré and 
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have been described as hastening recovery in some 
cases. Lastly, there is a “specific” intradermal diag- 
nostic test in which a tuberculin-type hypersensitivity 
reaction is evoked by the inoculation into a patient 
of heated pus aspirated from suppurative lymph 
nodes of persons suffering from the disease. 

In addition to these experimental and clinical ob- 
servations, certain impressions and hypotheses have 
arisen. Thus, the etiologic agent is assumed to be a 
virus of the clamydozoaceae family that gains entry 
to the body through a traumatic break in the skin 
due to cat scratches, splinters, thorn pricks and so 
forth. The disease is considered to be more prevalent 
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listed in the supplement to the Standard Nomencla- 
ture of Diseases and Operations.” 

“Specific” diagnosis depends on a positive intra- 
dermal test in a patient who has characteristic signs 
and symptoms. Other criteria usually applied to 
etiologic diagnosis cannot be used in this illness — 
for example, isolation and identification of the eti- 
ologic agent, serologic tests and pat nic 
pathologic findings. Since the specificity of the diag- 
nosis, therefore, depends heavily on the intradermal 
test, it was of interest to us to investigate this reac- 
tion with the subjects and materials available. A 
brief summary of our clinical experience with the 


Clinical Data in 18 Cases of Nonbacterial Regional Lymphadenitis. 


Taste 1. 
Case No. Ace Sex Site or Site or 
Scratcu INvoLvep 
yr. 
1 7 M ? Left femoral triangle 
2 10/12 M_ Finger Axilla 
3 14 M ? Anterior cervical, paratracheal 
4 11 F Wrists Supraclavicular 
5 18 M_~ Thigh Left femoral triangle 
6 52 F Finger Axilla 
7 7 F ? Submaxillary 
8 49 F ? Submental 
9 12 F Conjunctiva Preauricular & anterior cervical 
10 23 F Scalp Postauricular & posterior cervical 
il 7 M Axilla 
12 4 M séFinger Axilla 
13 5 F Hands Submental 
14 10 M séFinger Axilla 
15 il M ? Preauricular & infra-auricular 
16 M _ Conjunctiva Preauricular 
17 3 F ? Submental 
18 Lacrimal Preauricular 
glands 


Duration Suprvration Fever Mataise Lanoratony Sxin Test ror 


or Tests* t 

mo. 

2 + + + - + 
2 + + + - + 
3 * + + - + 
4 - - + - + 
3 + + + - + 
? - - + - + 
6 - + + - + 
3 - + + + 
2 - + + - + 
1 - + - + 
3 + + + + 
2 - + + - + 
2 - - - - + 
1 + ~ - + 
2 - + + - + 
+ + - + 
2 - + + - + 


— tuberculin ont, tests for 
than case reports in the literature indicate, especially 
since many new cases are discovered once the diag- 
nostic acumen in a community is whetted by an 
initial diagnosis of the malady. 

Because of its frequent association with contact or 
scratches by cats, the disease is usually designated 
“cat-scratch disease” or “cat-scratch fever.” How- 
ever, no cases have been reported in which a sick cat 
has been involved, and none of the cats that have 
been skin tested have given positive reactions. Be- 
cause the cat seems to serve merely as inoculator of 
the causative agent it seems preferable to refer to 
the disease by the title accepted by the Committee 
on Standard Nomenclature of Diseases and Opera- 
tions: “Nonbacterial regional lymphadenitis (cat- 
scratch fever). The official code number for this is 
now 55.-130; the international equivalent is 694, as 


tularemia, brucellosis & examination 
Agglutination tests for heterophil antibodies not performed in Cases 1 & 2. 


heterophil antibody, of peripheral-blood smears & skin 
condition is followed by a description of the experi- 
mental work. 


Cumicat Data 


The clinical characteristics observed in 
nonbacterial regional lymphadenitis and the fre- 
quency with which they were encountered in this 
series are summarized in Table 1. 


Lymphadenopathy 


This finding was present in each of the cases 
studied. It was usually the presenting symptom and 
the major therapeutic concern. Though the axillary 
lymph nodes were most frequently involved, the 
widespread anatomic location of the nodes, as ob- 
served from case to case, was impressive, and in- 


cluded unusual sites of adenopathy such as the pre- 
auricular and supraclavicular nodes. In 1 case, in 
which only the anterior cervical chain seemed to be 
involved. extensive involvement of the deeper lymph 
nodes with tracheal impingement was seen at opera- 
tion. Asa rule the regional lymph nodes immediately 
proximal to the papule were not diseased, and in a 
few cases two or more proximal groups of nodes were 
spared whereas more distal nodes were affected. For 
example, in Case 4 there was swelling of the supra- 
clavicular node on the same side as the papule on 
the wrist, but the epitrochlear and axillary nodes 
were not palpable. This sort of variation from the 
usual clinical picture may cause confusion in diag- 
nosis, for in such a case the question of cancer comes 
to mind. The size was variable, the diameter rang- 
ing from 1 to 10 cm. Likewise, there was a variation 
in the degree of sensitivity and consistence, depend- 
ing to some extent on whether or not suppuration 
was developing. Suppuration occurred in approxi- 
mately a third of the cases, being recognized by the 
usual signs of tenderness, dermal erythema and 
fluctuation. A third of these regressed without sur- 
gical intervention whereas the remainder required 
drainage. Cultures of the evacuated material were 
invariably found to be bacteriologically sterile even 
though the pus was considered by several surgeons 
to be typical of that seen in staphylococcal infections. 
Perhaps the single most characteristic finding was 
the long duration — three weeks to six months — of 
the adenopathy. As a rule, the inflammation in the 
lymph node subsided gradually, and by the end of 
two months the node had completely disappeared. 
In 1 case, however, the node had almost disappeared 
at the end of four months, but suddenly enlarged 
again and persisted for an additional two months. 


Primary Lesion 


At the time of the first examination a primary 
papule was discovered in only 9 patients. Half the 
patients gave a history of a cat scratch at the site 
where the primary papule developed; in the others 
it was not possible to elicit a history of a traumatic 
break in the skin either from animal contacts or 
from injury with an inanimate object. An interest- 
ing example in which an animate or inanimate object 
may have been the source of infection was that of a 
woman in daily contact with cats, who cut her finger 
when opening a tin of cat food and then handled 
the cat. In a few days a primary papule developed 
at the site of injury, and about a week later regional 
lymphadenopathy was noted. 

The average period between the appearance of the 
primary papule and the development of regional 
lymphadenopathy was ten days. 


Elevations of temperature were observed in 15 
patients. However, these were generally low grade, 
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only occasionally rising above 101°F. An equal num- 
ber had a mild loss of well-being and generalized 
malaise. 


Findings in Peripheral Blood 

Examination of the peripheral blood usually re- 
vealed only a slight leukocytosis, but in 1 case the 
white-cell count reached 55,000 and there was a 
marked shift to the left in the polymorph 
leukocytes. In the only case in which bone-marrow 
studies were performed, myeloid hyperplasia, with a 
surprising bone-marrow eosinophil level of 15 per 
cent, was observed. At the same time the peripheral 
blood contained 2 per cent eosinophils. 


Other Laboratory Data 


Laboratory tests were performed on all patients for 
detection of other diseases that were considered in 
the differential diagnosis, such as tuberculosis, tula- 
remia, brucellosis, lymphogranuloma venereum and 
infectious mononucleosis. These tests were uniformly 
negative. 


Age Range 


The age range was ten months to fifty-two years. 
Fifteen of the 18 patients were in the pediatric age 
group, and the remainder were adults. The sexes 
were about evenly affected. To our knowledge the 
ten-month-old infant was the youngest to be de- 
scribed in the literature. In Case 13 a transitory 
anaphylactoid purpura developed during the course 
of the infection. 


Data 


Preparation of Skin-Test Antigen 


Antigen for the performance of intradermal testing 
was prepared in the manner recommended by Daniels 
and MacMurray.’ Three patients served as donors. 
On surgical indication, pus was aspirated from a 
lymph node under aseptic conditions from each of 
the 3 patients, delivered to the bacteriology labora- 
tory and stored either at 4°C. or at —20°C. until 
bacteriologic cultures proved sterile. The pus was 
diluted 1:5 in 0.85 per cent sterile sodium chloride 
and heated for an hour in sterile, glass-sealed Pyrex 
tubes submerged in a water bath at 56°C. The tubes 
were then refrigerated and heated for a second time 
on the following day at the same temperature for 
the same length of time. The three test antigens 
were again cultured aerobically and anaerobically 
and found to be sterile before use in the intradermal 
test. No preservatives were added. After the potency 
of the three antigens had been established a pool was 
made of approximately equal parts of each. This 
pool was assayed in volunteers and found to be 
potent. The results of these assays, with exact meas- 
urements, are presented in Tables 2 and 3. 
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Specificity of Skin-Test Antigen 

Three intradermal-test antigens were prepared for 
use in this study according to the method just de- 
scribed. The 3 patient donors of the test material 
had illness characteristic of nonbacterial regional 
lymphadenitis. This diagnosis was confirmed by posi- 
tive intradermal tests performed with antigen sup- 
plied by Dr. Worth B. Daniels. 

The preliminary tests of these antigens were car- 
ried out on 8 patients with a clinical diagnosis of 
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was substantiated by positive reactions with skin- 

test antigens obtained from another source. 

The antigens caused a negative reaction in the 
majority of control subjects with no history of non- 
bacterial regional lymphadenitis. 

Control Subject 11 gave strongly positive reactions 
to all three Massachusetts General Hospital antigens 
(Table 2). The occurrence of this unexpected reac- 
tion in the absence of present or past history of signs 
and symptoms initiated the present investigation. 


Tasre 2. Preliminary Evaluation of M.G.H. Skin-Test Antigens. 


1% 
23 
3t 
4 
5 
6 
7 
8 
9 
10 


Proven ANTIcENt 


tKindly supplied by Dr. Worth B. Daniels. 
{Donor of correspondingly numbered M. G. H. 
§Patient received only 0.02 cc. instead of 0.1 cc. of this antigen. 


that the Massachusetts General Hospital antigens 
used in this survey fulfilled the following require- 
ments for this type of intradermal test: 

The test materials were obtained from patients 
in whom the di is was established by clinical 
findings as well as by positive intradermal testing. 

The antigens caused positive reactions in pa- 
tients in whom the clinical diagnosis was consistent 


INTERPRETATION OF THE SKIN TEST 


In the test 0.1 cc. of the antigen was injected into 
the skin of the forearm of the subject. An “imme- 
diate” reaction — wheal and flair — usually devel- 
oped within ten minutes and persisted for as long as 
twenty-four hours in most cases. In alf cases, how- 
ever, this nonspecific reaction had disappeared forty- 
eight hours after inoculation when the specific reac- 
tions were read. A reaction was considered to be 
positive if there was an indurated papule measuring 
4 mm. or more, surrounded by a zone of erythema 
about 1 cm. or more in diameter. In subjects in 
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no. 1 wo. 2 wo. 3 no. 4 wo. 5 no. 6 no. 7 
Patients: 
Not tested Not tested Not tested 8 4 8 WO 6 35 Not tested 
Not tested Not tested Not tested 5 20 Not tested Not tested Not tested 
5 20 14 40 5 15 4 5§ Not tested Not tested Not tested 
6 2 10 40 8 25 Not tested Not tested Not tested 4 5 
8 10 10 30 8 25 6 Not tested Not tested Not tested 
. Not tested Not tested . Not tested Not tested Not tested 
& 16 12 35 Not tested 
0 15 40 4 8 
4 10 8 18 6 Il 
6 12 4 7 5 7 
Controls: 
Not tested Not tested Negative 
Negative Negative Negative 
Negative Negative Negative 
Negative Negative Negative 
Negative Not tested Not tested 
Negative Negative Negative 
Not tested Not tested Negative 
Not tested Not tested Negative 
Not tested Not tested Negative 
Not tested Not tested Negative 
il 6 13 12 7 2 
nonbacterial regional lymphadenitis as well as on a ee 
group of 11 normal subjects. The results of these 
tests are presented in Table 2, which demonstrates 
in several of these patients the clinical diagnosis 
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whom positive reactions were not observed at forty- 
eight hours, it was often impossible even to determine 
the site of inoculation. 

In the upper part of Table 2 are recorded measure- 
ments of skin reactions observed in the 8 patients on 
whom the Massachusetts General Hospital antigens 
were first assayed. Six of the 8 patients tested reacted 
positively to each of the three antigens; 1 patient 
had only two of the antigens applied and reacted 
positively to both, and another had one of the anti- 
gens applied and reacted positively to it. Those in 
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tion. A papule of this size, with surrounding ery- 
thema, observed forty-eight hours after administra- 
tion of the antigen is a definite, easily observed entity 
and is readily distinguished from the residual unraised 
trauma or discoloration that infrequently persists 
after administration of the skin-test material. Clini- 
cal experience further indicates that the size of the 
reaction is unrelated to the severity of the illness. 
As shown below, an appreciable number of healthy 
subjects gave positive reactions to the Massachusetts - 
General Hospital antigens. Table 3 compares the 


Taste 3. Comparison of Skin Reactions in Patients and in Subjects Healthy at the Time of Testing. 


Patrents* 
CASE. M.G.H M.G.H M.G.H ANTIGEN 
nwo. 1 no. 2 nwo, 3 
1 8 8 
2 5 20 
3 5 20 14 #0 5 15 45 
4 6 2 10 40 8 25 
5 8 10 10 30 8 25 6 B® 
6 + + 
7 8 16 12 35 
8 10 30 15 40 48 8 35 
9 4 10 8 18 6 Il 
10 6 12 47 5 7 
11 12 35 
12 8 Bw 
13 8 35 
14 
15 
16 
17 45 3.5 6 8 
18 5 1 


no. 8 
6 35 1 12 30 
2 5 7 
3 5 10 
45 4 7 00 
5 49 
6 46 
10 35 7 8 12 
8 5 10 
6 9 9 49 
6 8 10 7 12 
1! 5 15 5 15 
12 1 20 
6 12 § 6 9 
6 10 N 15 40 
6 13 § 10 20 
? 


*Ist figure refers to size of papule (mm.), & 2d to area of induration (mm.); + indicates positive reaction but exact measurement unavailable. 


*Kindly supplied by Dr. Worth B. Daniels. 
IM. G. H. antigen pool. 


§Reactions appearing several days after usual type of reaction should have occurred — listed as negative (see text). 


whom antigens from other sources gave positive reac- 
tions also reacted in a positive manner with Massa- 
chusetts General Hospital antigens. No subject re- 
acted to only one antigen when more than a single 
antigen was administered. This statement applies 
both to control subjects and to patients. 

It is apparent from an inspection of the measure- 
ments listed in Table 2 that some of the reactions 
encountered were | mm. below the minimum meas- 
urements of 5 mm. for the papule and 10 mm. for the 
erythema itrarily established by other workers. 
Nevertheless, our studies show that when multiple 
antigens are used a given patient may have a mini- 
mum reaction to an antigen from one source and 
simultaneously have a strikingly larger reaction to 
an antigen from another source. For this reason we 
have designated 4 mm. as the minimum size of the 
papule that could be interpreted as a positive reac- 


sizes of the positive intradermal reactions encoun- 
tered in the group of 18 patients who were clinically 
ill with nonbacterial regional lymphadenitis and in 
the healthy controls. The wide variation in the size 
of reaction in different persons tested with the same 
antigen as well as the variation in size of reactions 
evoked in the same subject by different antigens is 
apparent. Antigen 8, a pool of antigens 1, 2 and 3, 
usually caused smaller reactions than the separate 
antigens comprising the pool. 

Inspection of the reactions occurring in the groups 
of subjects reveals that it is impossible to separate, 
by size of reactions, those currently ill with the dis- 
ease from those who had a positive skin test in the 
absence of illness. 

An unusual type of reaction to the intradermal 
antigens was encountered in 5 subjects in whom the 
skin test was completely negative in forty-eight hours. 


Heattny Svusyjects* 
ANTIGEN ANTIGEN ANTIGEN SURJECT ANTIGEN ANTIGEN 
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In these subjects induration and erythema developed 
five to nine days after administration of the anti- 
gens at the site of inoculation. These reactions were 
indistinguishable in character from a true-positive 
reaction, differing only in the time after which they 
became apparent. They occurred in 3 animal-hos- 
pital personnel and in 2 Massachusetts General Hos- 
pital personnel. Because they were called to our 
attention by subjects interested in the study it is 
believed that more such reactions might have oc- 
curred in other subjects who were not observed 
beyond the single skin-test reading forty-eight hours 
after the administration of the antigen. 

Since the reactions at best may be considered only 
equivocal we have chosen to interpret them as nega- 
tive, and they therefore appear as negative in Table 3. 

Although similar reactions have been described 
after the administration of nonbacterial regional 
lymphadenitis intradermal antigens their significance 
cannot be appreciated since this type of reaction is 
unlike any presently recognized expression of bac- 
terial hypersensitivity. However, the appearance of 
induration after a delay of approximately a week is 
analogous to the type of reaction elicited by Kveim 
antigen in patients with sarcoidosis.‘ Whether or not 
there is any relation between these two phenomena, 
however, remains a matter for speculation. 


Groups Studied 


Several groups of subjects were studied in connec- 
tion with the intradermal test. 


Group I (patients with nonbacterial regional lym- 
phadenitis). All the patients, at the time of the in- 
vestigation, had signs and symptoms. In each case 
other factors that might have caused the present ill- 
ness were eliminated by appropriate laboratory tests 
(Table 1). All patients reacted positively to one or 
more skin-testing antigens. 

Group II (members of families of Group I pa- 
tients). During the initial studies with the antigens 
prepared in this hospital the family member who 
accompanied the patients to the hospital was also skin 
tested. Later, skin testing was extended to all avail- 
able members of the families of patients, at their 
homes. This group consisted of 38 siblings and parents 
of the patients. 

Group 111 (family controls). The 21 subjects com- 
prising this group represented all or part of 9 families 
in whom there was no known history of nonbacterial 
regional lymphadenitis. 

Group IV (animal-hospital personnel). The 21 
subjects comprising this group were all employed at 
the same animal hospital. All had frequent contact 
with cats as well as with other animals, and most 
admitted to being scratched by cats as well as by other 
animals. Three had had illnesses in the past consistent 
with the diagnosis of nonbacterial regional lymphade- 
nitis. Of these illnesses 1 had been diagnosed as non- 
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bacterial regional lymphadenitis,* another as tula- 
remia,f and the third as undifferentiated acute lym- 
phadenitis.{ 

Group V (institutional controls). To study a group 
of subjects similar in makeup to that at the animal 
hospital, the co-operation of a like number of persons 
employed at this hospital was obtained. This group 
of 22 consisted of doctors, nurses, laboratory techni- 
cians and ward helpers, several of whom were inti- 
mately associated with some of the patients during 


Taste 4. Results of Intradermal Test. 


Group Patients Supjects witn Past Patients witn No 


Itt wHen TestTep History Past History 
TOTAL NO. TOTAL NO. TOTAL NO. 
NO. POSIYVE NO No. 
I 18 18(100%) 0 0 
a 0 a 38 4 (10.5%) 
0 21 It( 4.8%) 
IV 3 2 (66.7%) 18 4 (22.2%) 
= 0 22 It( 4.59%) 
Totals 18 18(100%) 3  2(66.7%) 99 10 ( 9.9%) 


+Group I included employee of animal hospital with signs and symp- 
toms when tested. 


their illnesses with nonbacterial regional lymphad- 


enitis. 
Resutts or Sxin-Test Survey 


One hundred and twenty subjects were given 
intradermal tests with one or more antigens or with 
a pool of the three antigens. Table 4 gives the status of 
the subjects in relation to nonbacterial regional lym- 
phadenitis. All the patients, at the time of testing, 
reacted in a positive manner. Two of the 3 subjects 
with a past history of nonbacterial regional lym- 
phadenitis reacted in a positive fashion. Among the 
remaining 99 subjects, 10 positive skin tests were 
encountered, a prevalence of 10.1 per cent. 

An analysis of the occurrence of positive reactions 
in healthy persons reveals that positive reactors were 
unevenly distributed among the various groups. 
Thus, 4 of 38 (10.5 per cent) members of families of 
patients (Group II) had positive reactions to the 
intradermal-test antigen whereas only 1 of 21 (4.8 
per cent) members of normal families (Group III) 
reacted in a positive manner. When personnel of the 


ic or serologic a 
1954 to the antigen used in this study. 


TThis “= in the Out ] t of the 
chusetts Gene ital in t history was 
nonbacterial regional’ lymphadenitis, the finding of sterile 


fo ut the m in tothe 


*The clinical diagnosis was confirmed in 1952 by means of a positive 
reaction to an antigen prepared by Dr. Lee Foshay of Cincinnati. The 
oy had a negative reaction in 1954 to the antigen used in this 
study. 
+The clinical diagnosis of tularemia was made in 1944 without bac- 


animal hospital (Group IV) were tested, 4 of 18 
(22.2 per cent) had positive skin reactions in con- 
trast to the single positive reaction encountered among 
22 employees (4.5 per cent) of the Massachusetts 
General Hospital (Group V) tested with the same 
antigen. It is noteworthy that the only 2 positive re- 
actions encountered in the control groups (Groups Ill 


greater prevalence of positive 
reactions in Groups II and IV than in the corre- 
ing groups that served as controls, suggesting 
that the former may indeed be “high-risk” prospects 
for nonbacterial regional lymphadenitis. However, 
the size of each group was not large enough to permit 
the results within the groups to be considered statis- 
tically significant. Subjects in Group II had con- 
tinued association or contact with ¢ats and were fre- 
quently scratched in the course of their occupation. 
Subjects in Group IV were exposed to the same 
domestic environment, including the family cat, as 
the respective members of their families who became 
ill. Moreover, 2 simultaneous infections occurred in 
each of 2 families; also, an employee at the animal 
hospital was ill at the time that group was skin tested. 
A further indication that definite “high-risk” con- 
ditions for nonbacterial regional lymphadenitis exist is 
the fact that the only 2 normal subjects (Groups III 
and V) who had positive skin tests were sisters, al- 
though at the time of the test they were members of 
separate households. 


Discussion 


The fairly large percentage of apparently normal 
subjects reacting in a positive manner to the skin- 
testing antigen supports the view that inapparent 
cases do occur and result in the same type of dermal 
hypersensitivity as that which follows frank infec- 
tions. Hence, the demonstration of positive reactions 
with skin-testing material, as presently prepared, is 
of little value in diagnosis in the absence of well 
defined clinical signs and symptoms. More definite 
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diagnosis awaits the development of a serologic test 
by which an increase in antibodies in the serum of 
the patient might be demonstrated during the course 
of the illness under study. It is tempting to speculate 
whether or not the subjects who reacted in a positive 
manner during this study are immune to nonbacterial 
regional lymphadenitis. No cases of second attacks 
have been reported in the literature as might be 
expected if the causative agent is indeed viral. 


SuMMARY 


Eighteen cases of nonbacterial regional lymphade- 
nitis are briefly reported, and the preparation and 
evaluation of three skin-test antigens from material 
obtained from 3 of these patients is described. 

One hundred and twenty subjects were tested. 
They comprised five groups, including patients with 
nonbacterial regional lymphadenitis, their family 
members and, as controls, “normal” family members. 
Also tested were a group of animal-hospital workers 
and, as controls, a group of employees of a large gen- 
eral hospital. Positive intradermal tests were elicited 
in 10 per cent of subjects who had no past or present 
history of the disease. Somewhat larger numbers of 
positive reactions were encountered among “high- 
risk” groups — animal-hospital personnel and mem- 
bers of families of patients — than among “low-risk” 
groups. 

We indebted to 
ment of F Preventive Medicine. Harvard M ical Schock for 
his assistance in the design of the e experiment as well as the 
analysis and interpretation of results, and to Joseph 
M.D.., assistan 


Petranek, 
t resident in medicine, v-1 -Y~ General 
Hospital, for calling to our attention the first case in this 
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A COMPARISON OF THE EFFICACY OF TETRACYCLINE AND PENICILLIN IN THE 
TREATMENT OF PNEUMOCOCCAL PNEUMONIA* 


E. Frei, III, M.D.,¢ C. R. Auner, M.D.,¢ T. E. Van Metre, Jr., M.D.,§ C. G. Zusrop, M.D.{ 


ST, LOUIS, MISSOURI 


ETRACYCLINE is a new broad-spectrum anti- 

biotic derived from the catalytic dehydrogena- 
tion of chlortetracycline.''? Chemically, it is similar 
to its analogues chlortetracycline and oxytetracycline, 
the only difference being that chlortetracycline has 
an additional chloride radical and oxytetracycline an 
additional hydroxyl radical. Preliminary studies by 
Finland et al.* have indicated that this antibiotic is 
effective in the treatment of pneumococcal pneu- 
monia and other bacterial infections and that its 
toxicity is low. These encouraging results were con- 


The study comprised all patients with the diag- 
nosis of pneumococcal pneumonia who were ad- 
mitted to the Medical Service of Firmin Desloge 
Hospital and Unit II, St. Louis City Hospital, dur- 
ing the period December 1, 1953, to July 15, 1954. 
Studies carried out on admission included x-ray ex- 
amination of the chest, white-cell count, blood cul- 
ture and inspection of the sputum by direct smear, 
quellung reaction, culture and mouse inoculation. 
Within twenty-four hours of admission, the follow- 


Taste 1. Analysis of Clinical Data. 

Shock 2 7. 

i$ Ts 


*Significant cardiac, renal or liver disease, diabetes, bronchicctasis or emphysema. 


sidered to deserve extension and confirmation. This 
study of the comparative efficacy of tetracycline and 
penicillin in the treatment of alternate cases of pneu- 
mococcal pneumonia was therefore undertaken. 


onan" of Medictoe "(Uni Gin’ 
James Miller and Ethel D. Miller Insti 
University. 


Supported past 


en National Institutes of Health, Bethesda, Mary- 


resident in medicine, Unit I, St. Louis City Hospital. 
medicine, St. Louis Univer- 


{Chief, General Medical Branch, National Cancer Institute, National 
Institutes of Health. 


ing additional laboratory data were obtained: fast- 
ing blood sugar, blood nonprotein nitrogen or blood 
urea nitrogen and serum bilirubin. The assessment 
of the severity of illness on admission was based on 
the historical, physical and laboratory findings listed 
in Table 1, together with the clinical impression of 
the attending physician. 

The patients were divided into two comparable 
groups, one receiving tetracycline|| by mouth, and the 
other penicillin by intermittent intramuscular i injec- 


Lederle 
the courtesy of 


‘Lent. 


_ §Formerly, 
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tion. All patients whose history number ended in an 
odd integer received tetracycline, and all whose his- 
tory number ended in an even integer received peni- 
cillin. The dosage of tetracycline was 1 gm. on 
admission and 1 gm. every six hours thereafter. Crys- 
talline potassium penicillin G in aqueous solution was 
given in dosages of 300,000 units at the time of 
admission and every twelve hours thereafter. Both 
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other pulmonary diseases that could be confused with 
pneumococcal pneumonia. 

Three patients were eliminated from the study for 
various reasons. One was given penicillin instead of 
tetracycline because of concomitant untreated latent 
syphilis. In 2 cases tetracycline was discontinued and 
penicillin substituted by personnel unfamiliar with 
the study, although a satisfactory response to tetra- 


Taste 2. Results of Treatment. 


Datum Patients Given 
CLINE 
NO. PERCENTAGE 
Total patients: 100.0 
a of fever from start 
io”. 8 30.8 
2 days 3 11.5 
3 4 15.4 
35 days 38 
6-10 on 3 11.5 
Over 10 days 4 15.4 
Duration of 
count 10,000* : 
1 day b 23.1 
2 days 4 15.4 
3 days ; 11.5 
4 days 4 15.4 
5-10 4 15.4 
Over 10 days 2 7.7 
Duration of consolida- 
dave 
6-10 days 4 15.4 
11-15 days 7 26.9 
16-20 days i 3.8 
21-25 days 1 3.8 
Over 
Complications: 
Sterile effusion 3 
\telectasis 
Since 
s 1 3.8 
Deaths 3 1.5 


*Fatal cases not included. 
+Fatal Case 3. 
tFatal Case 4. 


Patients Given Torats AVERAGES 
PENICILLIN 

Nw. PERCENTAGE NO. PERCENTAGE 
31 100.0 57 100.0 
10 32.3 18 31.6 
4 12.9 7 12.3 
5 16.1 9 15.8 
5 16.1 6 10.5 
2 6.5 5 8.8 
3 97 7 12.3 
8 25.7 14 24.6 
4 12.9 8 14.0 
3 9.7 6 10.5 
2 65 6 10.5 
7 22.6 11 19.3 
b 194 & 14.0 
1 3.2 
b 19.4 17.5 
5 16.1 21.0 
4 12.9 8.8 
1 3.2 3.5 
1 3.2 5.3 
8 25.7 14 24.6 
3 47 4 7.0 
2 6.5 5 8.8 
2 6.5 5 5.3 
0 0.0 1 1.8 
0 0.0 1 18 
1 3.2 2 3.5 
2 6.5 5 


§X-ray evidence of spread of pneumonia to previously uninvolved lobe after beginning of therapy. 


treatment schedules were continued until the tem- 
perature by rectum was 100°F., or below for at least 
forty-eight hours. 

During the course of illness the following observa- 
tions were made: temperature by rectum, every four 
hours; white-cell count daily until normal and then 
twice weekly, measurement of the hematocrit on ad- 
mission and then twice weekly; and x-ray study of 
the chest before discharge and when otherwise indi- 
cated. 

All patients who were admitted with the diagnosis 
of bacterial pneumonia were initially included in this 
study. Those in whom the diagnosis of pneumococcal 
pneumonia could not be substantiated were subse- 
quently excluded. The criteria for the diagnosis of 
pneumococcal pneumonia were satisfactory clinical 
evidence of the disease in addition to roentgeno- 
graphic evidence of pneumonia, the presence of pneu- 
mococci in the sputum or blood and the absence of 


cycline had occurred. These 3 patients recovered 
satisfactorily. 

RESULTS 
Comparability of Two Treatment Groups 


Fifty-seven patients were included in the study, of 
whom 26 were in the tetracycline and 31 in the peni- 
cillin treatment group. Table 1 compares the clinical 
features of the disease manifested by the patients in 
the two groups at the time of institution of therapy, 
with particular reference to factors indicating the 
degree of severity of the infection. It is evident that 
the two groups are similar, and it is therefore valid 
to employ them in such a comparative study. It is 
further evident that there was a large proportion of 
moderately and severely ill patients in both treatment 
groups and hence that this study represented a rigor- 
ous test of tetracycline. 
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Results of Therapy 

No differences in the therapeutic response to tetra- 
cycline and penicillin were noted (Table 2). The 
duration of fever, leukocytosis and consolidation after 
the beginning of therapy was similar in the two 
groups. There was no significant difference in mor- 
tality or frequency of complications. The pertinent 
features of the fatal cases are summarized below. 


Toxicity 
There were no side reactions in the 31 patients 
treated with penicillin. However, 8 of the 26 patients 


Taste 3. Untoward Reactions in 26 Patients with meena 
coccal Pneumonia Treated with T. 


No. or Cases 
mm 
aeruginosa 1 ( 3.8%) 
Maculopapular erythematous eruption 1 ( 3.8%) 
“Fong duc 1 ( 3.8%) 
ertebral 
Ps. aeruginosa 1 (3.8%) 

8 (30.8%) 

treated with had untoward reactions 


(Table 3). In 4 of these patients anorexia, nausea, 
vomiting and diarrhea developed. Stool cultures 
showed a pure or predominant growth of Staph. 
aureus in each case. The data in these cases are out- 
lined in Table 4. Three additional patients had 
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which Staph. aureus and Ps. aeruginosa were cultured. 
These findings developed on the sixth day of therapy 
and persisted for three days despite immediate cessa- 
tion of the drug. In another case a nonpruritic, 
macular, erythematous eruption appeared on the 
trunk and extremitjes on the sixth day of therapy and 
continued for five days, despite the fact that tetra- 
cycline was stopped on the day that it appeared; the 
patient was on no other drug that might have caused 
the rash. 

Infections due to tetracycli t gram-nega- 
first of these was a lung abscess associated with a 


lumbar puncture on the fourth day of tetracycline 
therapy because of a history of treated, latent syphilis. 
On the next day, severe pain developed at the site of 
the lumbar Subsequently, a diagnosis of 
epidural granuloma and vertebral osteomyelitis due 


CONTINUANCE 
or Tetna- 
CYCLINE 
days days days 
1 6 (Many) 2 1 Penicillin & eryth- Pure culture Yes 
2 3 10-20 10 6 Penicillin Predominating Yes 
3 1 15-20 3 2 Penicillin Predominating Yes 
4 4 (Many) 4 3 Penicillin Predominating Yes 
moderate diarrhea during the administration of tetra- ak T an 87-year-old woman, i 
cycline — in each case in association with the presence D. pneumonia, Type 1. er course was characterized by 


of staphylococci in the stools, One of these patients 
had uremia as another potential cause of the diarrhea. 
The diarrhea in the other 2 cases subsided sponta- 
neously despite the continuation of tetracycline ther- 
apy. These which are considered to represent 
possible but not definite evidence of toxicity, are not 
included in Tables 3 and 4. 

The tongue and throat of 1 patient became red 
and sore and covered with a white exudate from 


paralytic ileus and deterioration. 
on e 7th day of penicillin therapy. 


C. R., an 82- man with 
ia of 


chronic 
e right middle and lower and left lower 
bacteremia due to D. poomnenen, Type 1. His 


course was complica e bilateral em- 
pyema. He died in shock after 32 hours of tetracycline 
therapy. Autopsy ings menti above. 


|| 
Case 4. The second superinfection occurred in a fifty- 
sees ___ one-year-old alcoholic man who had an unsuccessful 
tion. Although these 2 infections cannot be con- 
sidered definite sequelae of tetracycline therapy, the 
association is worth noting. No such infections oc- 
curred in the penicillin-treated series. 
Summary or Fatar Cases 
J. S., a 61-year-old alcoholic man with severe cirrhosis of 
the liver, entered the hospital with pneumonia of the left 
upper lobe and bacteremia due to aye pneumoniae, 
jaundice, and he died suddenly on the 7th day of peni- 
cillin therapy. No autopsy was done. 
Tasre 4. Clinical Data in 4 Cases of Diarrhea Associated with Tetracycline Therapy. 
Case Duration No. or Torat Duration Davo Staph. aureus Nausga & 
No. or Tena- Duration or Diar- SusstituTep Stoors Vomitine 
PY BEFORE PER Or RHEA AP- FOR 
Onser or Day Diaranea ver Dis- TETRACYCLINE 
obes and 
C. S., a 48-year-old alcoholic man, entered the hospital 
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pneumonia of the right and left lower lobes and 
teremia due to D. pneumoniae, 7. After an_ initial 
favorable response to tetracycline an abscess appeared in the 
on the 5th day of therapy, together with 
evidence of spread to the left upper lobe. Sputum 
and culture revealed a heavy growth of proteus 
resistant to tetracycline but sensitive to str 
chloram icol. Treatment was begun with | 
biotics, * the subsequent course was characterized 


thorax on the left. He died on the 8th 
therapy. Autopsy confirmed the findings mentioned 
and, in addition, disclosed an abscess, 3 cm. in diameter, 
the right lower lobe. 

M. J., a 76-year-old man with 


chronic 


day of pera 
loose stools on the Ist day of thera 
ing a moderate growth of staph 
died on the 6th day with a serum potassium of 8.1 milli- 
equiv. per liter. No autopsy was done. 


determined by comparative study. To be acceptable 
such a new agent should be equally effective in termi- 
nating infection and no more toxic than drugs cur- 
rently in use. Tetracycline, in the relatively high dos- 
age of 4 gm. a day by mouth, was apparently as ef- 
fective in terminating infection as penicillin, but con- 
siderably more toxic in this small group of patients 
with pneumococcal pneumonia. 

There is ample evidence (Table 1) that a number 
of the patients included in this study had severe 

pneumonia with such unfavorable 
prognostic signs as advanced age, bacteremia, multi- 
lobar involvement and major concomitant disease. It 
is important to emphasize that tetracycline could not 
be shown to be less efficacious than penicillin in termi- 
nating infection in these severe cases of pneumococcal 
pneumonia. 

However, though tetracycline at this dosage level 
proved as effective as penicillin, its use was associated 
with frequent unfavorable side reactions. The most 
common untoward symptom complex was nausea, 
vomiting and diarrhea associated with a predominant 
growth of Staph. aureus in the stool culture. There is 
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ample evidence that such a diarrhea is a common, dis- 
tressing and sometimes fatal complication of therapy 
with other analogues of tetracycline.** It is essential, 
therefore, to know whether the pr of this 
complication is influenced by the dosage level or the 
analogue of tetracycline used. Finland et al.*:* have 
demonstrated that with oxytetracycline, chlortetra- 


req 

varies directly with the dosage. With tetracycline 
therapy they described diarrhea in 2 per cent of 51 
patients receiving 1 to 1.2 gm. and in 5 per cent of 
59 receiving 2 gm. a day. The present study demon- 
strates a 15 per cent prevalence of diarrhea in 26 
patients receiving 4 gm. a day. Finland and his asso- 
ciates* have shown by comparative study that at a 
given dosage diarrhea is more frequent with oxy- 
tetracycline than with chlortetracycline therapy. 
There is some indication that diarrhea is less common 
with tetracycline than with chlortetracycline thera- 
py,” but a direct comparative study is still needed to 
make this evidence conclusive. No conclusions in this 
regard can be drawn from the study reported in this 
paper. 


SumMMARY 


A comparative study of the efficacy of tetracycline 
given by mouth in a dosage of 4 gm. a day and of 
parenteral administration of aqueous potassium peni- 
cillin G in a dosage of 600,000 units a day in the 
treatment of pneumococcal pneumonia is described. 
Fifty-seven patients were studied, many of whom had 
severe pneumonia. No differences in the therapeutic 
responses to the two drugs could be demonstrated. 
The use of tetracycline was complicated by a signifi- 
cant prevalence of untoward reactions. There were 
4 cases of diarrhea associated with staphylococci. 


pneumococcal lobar pneumonia. Bull. Johns Hopkins 
Austrian, R., Efficacy of aureomycin in treatmen 
mococcal lobar pneumonia. Bull. Johns Hopkins Hosp. $9°40ha13, 
R. 


pve 
ase 
and congestive heart failure, and with a tabetic bladder, 
| a associated with Ps. aeruginosa and | 
uremia ( urea nitrogen of 76 mg. 100 cc.), entered 
the hospital with aan of the right | lower lobe due to 
D. pneumoniae, Type 3, and mild shock. He responded to 
- line — for the first 2 or 3 days, but on the 4th 
Discussion 
Previous reports** have emphasized the fact that 
the place of a new chemotherapeutic agent in the 
treatment of a specific infection for which useful 
remedies are already available is one that can best be 
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MEDICAL PROGRESS 


CLINICAL PULMONARY PHYSIOLOGY 
Captain Epwarp A. GaENsLer, MC, USAF* 


breathing, have all originated or have been expanded 
and amplified in the clinical laboratory. 

A second development has been a better under- 
standing of certain pathologic processes. Arbitrarily 
in chronic pulmonary disease but also during anes- 
thesia and artificial respiratory maneuvers, the clari- 
fication of the nature of i 


haps most important, the development of the concept 
of alveolar-capillary block. 


The third result of the resurgent interest in clinical 


nary-function studies. In internal medicine the freer 
use of oxygen in patients with diffusion difficulties 
and the greater care with oxygen in others with 
chronic respiratory acidosis, abandonment of thera- 
peutic pneumothorax, prompt aspiration of pleural 
effusions, recognition of hypoventilation and increas- 
ing emphasis on improving ventilation by more lib- 
eral use of it » emphysema belts, 
breathing re-education, intermittent positive pressure 
breathing and respirators may be mentioned. 

This review was written primarily to summarize 
recent advances in pulmonary physiology that have 
come from the clinical laboratory. Certain older 
principles and methods are restated to provide a suit- 
able 


the clinical management of the patient is suggested. 
This review is not intended as a summary of the 
entire field or as a technical guide for performance 
tion studies. A number of reports 
that have appeared within recent years have defined 
pulmonary function, standardized methods, pre- 
sented normal values, revised nomenclature and de- 
scribed technics.*-*° 
For correct evaluation of the laboratory results cer- 
tain limitation of the data must be appreciated. In 
many tests “normal” performance has not been well 
established. Often, reported figures are based on too 
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6 Bien most significant progress in the field of pul- 
monary physiology has been a reawakened inter- 
est in clinical application. The ever-increasing atten- 
tion devoted to evaluation of pulmonary function in 
man has been prompted by the great advances in 
specific medical therapy and safer, more effective 
surgical treatment of pulmonary disease. The grow- 
ing complexities of anesthesia have called for more 
objective evaluation of the cardiovascular and re- 
spiratory systems, and the expanding field of cardiac Dronchial asthma, pulmorn emphysema, pneumo- 
surgery not only has stimulated clinical investigation thorax and paradoxical chest-wall motion and, per- 
of cardiovascular function but also has called for a 
better definition of the extent of pulmonary, op- 
posed to cardiac, damage. An increasing awareness 
of workmen’s compensation laws and the greatly ex- 
panded responsibilities of the armed forces and Vet- 
erans Administration in this regard have led to a thoracic surgery preservation of function by small 
greater number of requests for objective evaluation of segmental and wedge operations, by lesser and more 
pulmonary disability. si selective rib resections and by freer use of plombs, 
The emergence of the laboratory of clinical pul- restoration of function by pulmonary decortication, 
monary physiology from a few research units and iso- breathing exercises and preservation of phrenic-nerve 
lated sanatoriums to clinical centers throughout the inteyrity have been encouraged by results of pulmo- 
world has had three important consequences. 
In the first place most of the recent contributions 
to knowledge in pulmonary physiology have come 
from the clinical laboratory. Significant develop- 
ments in methodology include the demonstration of 
inadequacy of static lung-volume tests and greater 
use of dynamic ventilation measurements, more ac- 
curate measurements of physiologic dead space and 
intrapulmonary gas distribution by single-breath 
tests, a change of emphasis from expressions of ex- 
ternal ventilation to alveolar ventilation and from 
expressions of blood gas content to gas tensions, the 
revival and modification of gas-bubble and carbon 
monoxide methods for measurement of gas diffusion 
and improved technics for determination of differen- 
tial function. The concepts of uneven alveolar venti- critically examined. and their int retation and 
lation, the demonstration of local regulation of pul- 
monary circulation by local changes in gaseous en- ts 
vironment, the determination of the alveolar-arterial 
oxygen “gradient,” the differentiation between the 
factors of venous admixture and pulmonary mem- 
brane responsible for this gradient and calculation of 
diffusion coefficients, detailed analysis of the mechan- 
ics of breathing and of physiologic changes at alti- 
tudes, and during positive pressure and resistance 
instructor in surgery, “Mamachusctis Memorial Hospitals and. Bostor 
University School of Medicine, on leave of absence; assistant in medi- 
leave of, cbscnce; 0 Visiting vurgeon, Thoracic Surgery Service, 


small a sample to be significant. Particularly for 
ventilatory studies “normal” values derived from a 
large population have a standard error of about 20 
_ per cent or more.*** Accordingly, in an individual 
case, a result of 80 per cent of “predicted” may mean 
normal performance or may represent a 40 per cent 
impairment. This uncertainty is important in legal 
medicine.'*** Because of these large variations, pul- 
monary-function studies are not useful for detection 
-of minor functional impairment.® Finally, it must be 
emphasized that physiologic tests alone do not per- 
bronchospirometry, do not indicate anatomic lo- 

CLaAssIFICATION oF PuLMoNARY FUNCTION 
Analysis of pulmonary function is facilitated by sub- 
division of the physical events of respiration. The 
term ventilation is often used to define the mass dis- 
placement of air between the outside atmosphere and 
the interior of the lungs. Respiratory gas exchange 
refers to the diffusion of gases across the alveolar- 
capillary membrane.? An intermediary step, the dis- 
tribution or mixing of inhaled air within the lungs, is 
considered as part of ventilation by some* and is in- 
cluded with respiratory gas exchange by others.” 
Clinically, defects of these successive events usually 
do not appear singly. However, an orderly analysis 
of pulmonary function is possible only if one is con- 
stantly aware of the particular defect that an ex- 
amining procedure is designed to explore. Certain 
analytical procedures are affected by so many non- 
related factors that conclusions concerning the type 
not justified. 


VENTILATORY INSUFFICIENCY 


Clinicians are more concerned with ventilation 
than with other aspects of pulmonary function be- 
cause ventilatory insufficiency is far more common 
than defective distribution or gas exchange, ventila- 
tory insufficiency occurs quite commonly alone 
whereas major distribution or diffusion defects are 
usually accompanied by some ventilatory defect as 
well and the adequacy of ventilation can be measured 
rapidly and with relative accuracy by means of sim- 
ple instruments whereas assessment of distribution and 
diffusion requires elaborate analytical procedures and 
is less reliable. Physiologic activity of a system is 
usually quantitated in terms of performance per unit 
of time. Ventilatory capacity should also be ex- 
pressed in these terms because it represents the vol- 
ume of gas that can be made available for exchange 
with the pulmonary arterial blood, whose flow is 
again measured in terms of volume per unit of time. 
A vital capacity of 4000 cc. that requires ten seconds 
for delivery may carry more serious implications than 
one of 1000 cc. that can be exhaled in one second. 

The simple concept of the thoracic cage and dia- 
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phragm as a pair of bellows has been helpful in the 
definition of ventilatory insufficiency. A _ cylinder 
with a large outlet at one end and with a piston and 
long arm can be imagined as a mechanical analogue. 
The air displaced as the piston moves from one end 


this stroke volume by reducing the range of motion of 
the piston arm. Clinically, this occurs when the re- 
spiratory musculature is weakened as in poliomyelitis, 
myasthenia gravis or phrenic-nerve The 
maximal stroke volume can also be reduced by the 
insertion of a stop in the cylinder wall, preventing 
full range of motion of the piston. This occurs when- 
ever the amount of aerated parenchymal lung tissue 
is diminished. Extrapleural compression by effusion 
or pneumothorax, bronchial occlusion with atelectasis, 
actual loss of tissue caused by excision or replacement 
by tumor and reduced alveolar space due to pulmo- 
nary capillary engorgement may all be responsible for 
this situation. This type of impairment has been re- 
ferred to as restrictive ventilatory insufficiency,? and 
the degree of impairment is faithfully reflected by 
diminution of the vital capacity. 
Another type of defect, obstructive ventilatory in- 
sufficiency,? is encountered more often. With the 
mechanical model, this impairment can be produced 
by a reduction in the size of the cylinder outlet. The 
piston can still move its full range, but more time is 
required to force the air through the narrow opening. 
Partial occlusion of major airways — for instance, 
by tumor — may cause this defect. Diffuse obstruc- 
tion results if the diameter of the smallest air passages 
is narrowed by spasm or edema. 
In the previous illustration the cylinder contained 
only air, and no forces other than the respiratory 
muscles acted on the piston. Actually, the piston is 
being constantly pulled inward by the elastic fibers of 
the lung. Interruption of many of these fibers causes 
the piston to move to a more inspiratory position 
(barrel chest) , and, more important, the piston meets 
the resistance of the less collapsible lung and motion 
is again slowed. Disruption of the pulmonary archi- 
tecture contributes to the obstructive ventilatory in- 
sufficiency in pulmonary emphysema. 

In obstructive defects the ventilatory capacity is 
reduced primarily because the number of stroke vol- 
umes exchanged per unit of time — the revolutions 
per minute of an engine — is smaller. If one ignores 
the dimension of time by measuring only the maximal 
stroke volume (vital capacity) an erroneous impres- 
sion of the degree of ventilatory insufficiency is ob- 
tained. These considerations are borne out by clinical 


dyspnea in patients with restrictive insufficiency; 
there is no such correlation in patients with obstruc- 
tive defects.**"*-* A restrictive defect is not disabling 
unless it is severe because the decrease in maximal 
ventilation is roughly proportional to the loss of 
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of the cylinder to the other corresponds to maximal 
stroke volume or vital capacity. One can diminish 


Vol. 252 No. 5 


aerated tissue. In contrast, air-flow obstruction of 
even minor degree may seriously reduce maximal ven- 
tilatory capacity because resistance to flow increases 
in inverse proportion to the fourth or fifth power of 
the internal diameter of the tube.'”"* 


SpmomeETRY 


Two methods are commonly employed for the 
measurement of resting and exercise ventilation, gas 
exchange and lung volumes. The first or closed-cir- 
cuit technic is well known to those acquainted with 
instruments for determination of the basal metabolic 
rate. Rebreathing of gas from a small recording 


mit direct reading of tidal volumes, respiratory rate, 
lung volumes and maximal breathing capacity; ir- 
regular breathing, sudden changes in the pulmonary 
resting position and technical difficulties are noted 
during the test; a permanent record is availabie for 
later analysis of breathing pattern; direct recording of 
oxygen uptake obviates the necessity for later gas 
analysis; the method is also suitable for foreign-gas 
equilibration studies. Of the three commonly used 
instruments the Benedict-Roth apparatus’ is best 
known in this country. It is semiportable, well stand- 
ardized and easily modified for special investigations. 
A ventilograph attachment” avoids tedious additions 
for calculation of minute ventilation. The expired 
carbon dioxide is absorbed by soda lime and cannot 
be measured. With the usual fishmouth valves and 
ventilograph there is considerable resistance to breath- 
ing. In the Knipping* spirometer the expired carbon 
dioxide can be measured by bubbling the expired air 
through an alkaline solution and by later liberation of 
the gas by addition of acid. Resistance breathing is 
eliminated by air circulation with a motor-driven fan. 
The Krogh** spirometer has a wedge-shaped container 
that is pivoted on knife blades and floats in a water- 
filled box. The entering gas swings the box upward 
in an arc, and a weight is used for perfect counter- 
balance. This spirometer offers less resistance and 

Certain problems of the closed-system rebreathing 
apparatus can be solved by relatively simple modifi- 
cation. Devices for direct measurements of minute 
ventilation and carbon dioxide elimination have been 
mentioned. Other difficulties such as spirometer in- 
ertia** and a degree of resistance breathing** cannot 
be avoided. The most serious problem is the con- 
stantly changing composition and initial high oxygen 
tension of the inspired gas because the spirometer 
must be filled initially with a high concentration of 
oxygen to prevent later anoxia as oxygen is removed 
from the system. A number of manual and automatic 
devices have been designed to facilitate constant 
breathing of room air. Oxygen is added to the sys- 
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tem at the rate at which it is removed, but with the 


suitable for clinical use.***** In the drum-balloon sys- 
tems of recent popularity the inspired and expired 
gases are separated by a rubber balloon, and the 
spirometer is merely used to reflect volume changes 
within the drum.**** Problems of size and tempera- 
ture control have been discussed.** 

In the open-circuit method room air or a 
gas from a tank is inhaled through one valve and ex- 
haled through another into a rubber bag or second 
tank. The advantages of this method, in addition to 
constant room-air breathing, are more accurate de- 
termination of gas exchange, unlimited duration and 
intensity of exercise, adequate portability, avoidance 
of spirometer-inertia errors and the possibility of 
measuring foreign-gas clearance. Only average ven- 
tilation for a given period can be ascertained by this 
method, and gas analyses are required for calculation 
of oxygen uptake and carbon dioxide elimination. 
lead to inaccuracies.** Less permeable, much lighter 
and very inexpensive meteorologic neoprene balloons 
are now often used for collection of expired gas. 

The choice of apparatus is dictated by conditions 
of study, the determination that is of greatest interest 
and the type of patient to be examined. In general, 
the Benedict-Roth instrument is most suitable for 
clinical and routine studies, and the open-circuit 
method has been largely confined to research labora- 
tories. Size, expense and required calculations make 
these systems unsuitable for routine ventilation re- 
cording during administration of anesthesia or arti- 
ficial respiration and for large-scale surveys. Small 
ventilation meters have been developed for these spe- 
cial situations.** A more detailed analysis of open-cir- 
cuit and closed-circuit spirometry is available.** 

Lune Votumes 


Definitions 


A nomenclature for the subdivisions of the lung 
volume agreed upon recently’ is now generally ac- 
cepted. The vital capacity is the greatest volume of 
gas that can be expelled by voluntary effort after 
maximal inspiration ; it is subdivided into the inspira- 
tory capacity, the maximal volume that can be in- 
spired from the end-expiratory position, and the ex- 
piratory reserve, the maximal volume that can be 

from the end-expiratory position. The func- 
tional residual capacity is the volume remaining in the 
lungs at the end of a quiet expiration; it is composed 
of expiratory reserve and the residual volume, the vol- 
ume of gas remaining in the lungs after forced ex- 
piration. e The total lung capacity is the sum of the 
vital capacity and the residual volume. 


Vital Capacity 
During the nineteenth century clinical evaluation of 


= 
measured**:** and the more elaborate systems are not 
lime entails certain analytical advantages not pro- 
vided by any other method. Graphic recording and 
immediate visualization of respiratory excursions per- 


function was limited to meas- 
persists in many places. Hutchinson*’ first explored 
the clinical significance of this volume, and, although 
he “advanced deductions with modesty and hesita- 
tion,” little has been added to his observations during 
the past hundred and eight years. Figure 1 repro- 
duces his conception of an apparatus for the meas- 
urement of vital capacity. He found a larger vital 
capacity in males than in females, and in tall than in 
short subjects. He noted that the volume decreased 


Fiovre 1. r paratus for Measurement of Vital Capacity 
(Reproduced from Hutchinson” ). 


with age and that the vital capacity of “common 
labourers is larger than that of ladies and gentlemen.” 
His findings of a close relation between dyspnea and 
reduction of vital capacity are often quoted ; forgotten 
are his experiences with a patient who lacked “ex- 
piratory power,” had difficulty in breathing and yet 
had a normal vital capacity. Subsequent failure to 
realize the limitations of the test has caused much 
faulty interpretation of respiratory complaints, 

The simplicity and rapidity of the procedure has 
led to an abundance of “normal standard tables” and 
formulas for prediction. The limitations of these 
formulas apply not only to the vital capacity but to 
most other ventilatory-function tests. The volume 
varies not only with sex, age, height or body surface 
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— variables that can be incorporated in regression 
equations — but also with less tangible factors such 
as muscular development, occupation and stature. 
Therefore, the standard errors are large, and small de- 
viations from the normal cannot be detected. Sec- 
ondly, an inadequate number, age range or type of 
normal subjects has been used for derivation of for- 
mulas and tables. A great need exists for the uninspir- 
ing task of obtaining statistically significant normal 
values for clinical ventilatory tests. For prediction of 
the vital capacity of adults the regression equations of 
Baldwin, Cournand and Richards* are often used 
whereas for children the normal standards of Stew- 
art** seem to be generally accepted. 

The training factor is negligible in the vital-ca- 
pacity test. In a triplicate examination of 1000 pa- 
tients the first effort averaged 97 per cent of the last 
or best effort.*® Daily variations are as little as 2 per 
cent*® except in patients with bronchial asthma’ and 
those who fail to comprehend or to co-operate. The 
vital capacity is decreased by about 5 per cent in the 
supine position, most probably because of the greater 
thoracic and lung blood volume, and the higher posi- 
tion of the 3741-43 Maneuvers that de- 
crease the amount of blood in the chest—for example, 
application of tourniquets,** adminis- 
tration of peripheral vasodilators,**** the Valsalva 
maneuver** and positive pressure breathing*’ — all 
cause a slight increase in the vital capacity. 

For evaluation of pulmonary function it is prefer- 
able to rely on history, physical examination and flu- 
oroscopic observation than on measurement of the 
vital capacity as the only test of function. Reduction 


ef the vital capacity indicates a restrictive defect 


without excluding complicating obstruction. The test 
is helpful for following the course of restricting dis- 
ease: changes in aeration due to pleural effusion, pul- 
monary edema or stages of collapse therapy are re- 
flected faithfully by changes in the vital capacity. The 
test is most useful for comparison and correlation 
with other tests of ventilatory function. 


Inspiratory Capacity and Expiratory Reserve Volume 


These reflect the state of inflation of the lungs or 
the “pulmonary resting position” at the end of quiet 
expiration. The expiratory reserve is normally 20 to 
25 per cent of the vital capacity. In certain situa- 
tions, as during airway obstruction, breathing occurs 
with a more inflated chest; the expiratory reserve in- 
creases at the expense of the inspiratory capacity 
without change in the vital or total lung capac- 
ity.**-2449.50 The opposite occurs when the diaphragm 
ascends as when the subject assumes the supine po- 
sition,**** in pregnancy**** and during artificial pneu- 
moperitoneum treatment.**** Breathing with rela- 
tively deflated lungs is of interest in the therapy of 
tuberculosis because it signifies a degree of 


Clinically, an increased expiratory reserve volume 
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suggests hyperinflation due to obstruction without 
damage of pulmonary elastic structures; on effort the 
lungs can still be deflated to a normal residual vol- 
ume. In restrictive defects both vital-capacity com- 
_ ponents are reduced, and, later, the expiratory reserve 
may disappear. 

The inspiratory capacity and expiratory reserve can 
be recorded separately. The volume obtained by ad- 
dition of these two components is termed “combined” 
vital capacity. In contrast, maximal inspiration im- 
mediately followed by forceful expiration gives the 
“actual” vital capacity. Then tee om 
identical in normal persons and in patients with re- 
strictive defects. obstruction and al- 


cases the “combined” vital capacity may be as much 
as 1000 cc. larger than the “actual” vital capacity.**-** 
This disc has been made the basis of a modi- 
fied vital capacity test.*° 


Residual Volume 


Residual volume, or the gas remaining in the lungs 
at the end of forced expiration, must be measured by 
indirect methods. Radiologic measurements take lit- 
tle time and are suitable for large-scale surveys. In 
normal subjects they permit some measure of total 


All other technics make use of foreign-gas mixtures 
and can be divided into two groups. The closed-cir- 
cuit method requires rebreathing from a bag or small 
spirometer, which initially contains a known volume 
and concentration of h amen 5869 or 
After a few breaths” or several minutes** 
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5 per cent.*-*-*%52 Results are less reliable when the 
residual volume is very large because trapping and 


the severi severity of emphysema has been classified on the 
basis of this ratio™* and has been used for calculation 
of a “ventilation factor.”** Classifications on this 
basis neglect the fact that the R.V.-T.L.C. ratio can 
pag elevated because of a decrease in the denomi- 
, the total lung capacity, which is commonly 
wih dyspnea, muscular weakness or 
chest binders and previous operations hindering full- 
est inspiration.***"* Therefore, an elevated ratio is 
not necessarily indicative of emphysema although in 
emphysema the ratio is invariably elevated.*:**-5*:72.7¢.79 


Functional Residual Capacity 


This is the most significant subdivision of the lung 
volume and the only volume that can be measured 
without active participation by the patient. Volumes 

varying by no more than +75 cc. have been recorded 
for the patients on mere 
over the course of six years.**-"* 

An increased functional residual capacity may be 
due to emphysema or “hyperinflation.” I prefer to 
think that the increase is due to structural emphysema 
if the residual volume is proportionately enlarged 
whereas breathing with an excessively inflated lung 
signifies reversible hyperinflation if, on maximal ex- 
piratory effort, the lungs can be reduced to a normal 
minimal size."* Hyperinflation is common with ob- 
struction of major bronchi and is typical in bronchial 
asthma of recent origin, external resistance breath- 
ing*****° and positive pressure breathing.*® Local 
hyperinflation occurs after loss of lung tissue, as in 
apical tuberculosis of long standing**-** or after pul- 
monary resection,*’"* a condition often termed “com- 


post-mortem examination.**:** The functional residual 
capacity always increases during exercise. 


mitting room-air breathing and simultaneous spiro- 
graphic recording.** With painstaking technic, air- 
tight systems and accurate chemical or physical gas 
analysis, duplicate determinations should check within 
The closed-circuit method is somewhat more rapid 
but requires electronic gas analysis. The more elab- 
orate open-circuit technic, with certain modifica- 
tions, gives the most accurate results.** 

Much importance has been attached to the per- 
centage of the total lung capacity occupied by residual 
volume — the so-called R.V.-T.L.C. ratio. This is 

tered lung structures, as in asthma or emphysema, normally no more than 20 to 30 per cent.*-*¢.73 

lead to “air trapping” and inability to move the Although ratios of 40 and even 50 per cent have been 

thoracic cage and diaphragm from fullest inspiration recorded in apparently healthy elderly subjects’ a 

to maximal expiration in a single motion. In such ratio of more than 35 per cent is often considered 

— 

lung capacity; in patients with pulmonary disease 

correlation with more exact methods has generally 

been poor*'** although certain recent changes in 

measurement have given better results.‘ Physical 

methods making use of explosive decompression have 

shown promise*** but are not suitable for clinical use a 

because of the required pressure chamber. 

lung gases has occurred. Modifications permitting ob- 

servation of the mixing process by continuous or 

terminal gas analysis have been described."°"' The 

residual volume can be calculated from the known 

initial and final volume and gas concentration in the 

spirometer. 

In the open-circuit technic pure oxygen is breathed, 

usually for seven minutes."* The exhaled gas is col- 

lected, and its volume and nitrogen content measured. 

Since the lungs initially contained 80 to 81 per cent 

nitrogen, the volume of gas in the lungs at the time pensatory emphysema. Dyspnea out of proportion 

oxygen breathing was started can be calculated. A_ to the loss of lung tissue suggests that emphysema 

common criticism — that the respiratory level is not may have developed, and this is often confirmed at 
known when oxygen breathing is started — can be 

cvercome by use ef syste" 


Dynamic VENTILATORY STUDIES 
Maximal Breathing Capacity 

With the maximal breathing capacity, Hermann- 
sen** introduced a dynamic or time element into 
ventilatory-function tests. This capacity is defined as 
the maximal volume of air in liters that can be moved 
by voluntary effort during one minute. Any abnor- 
mality of the structures involved in ventilation, in- 
cluding the neuromusculature, bony thoracic cage, 
pleura, pulmonary parenchyma and airways, results 
in a reduction of this volume. Therefore, the maxi- 
mal breathing capacity correlates more closely with 
the degree of dyspnea than any other test of venti- 
latory 

The expired air can be collected with a high- 
velocity directional valve and a Douglas bag,**** or 
the volume can be recorded directly with a closed- 
circuit spirometer.? Tubing with large internal diam- 
eter and low-resistance valves is essential because 
the test is sensitive to airway obstruction.** Spirom- 
eter inertia, which is a problem in the closed-circuit 
method, may cause falsely large or unduly small 
results, depending on the phasing of spirometer-bell 
and water-column movements.”* Patients are in- 
structed to breathe as deeply and as rapidly as pos- 
sible, and the exhaled air is collected for fifteen*** to 
thirty**** seconds; the longer period is preferable 
because the respiratory effort during exercise is simu- 
lated more closely. Demonstration of fatigue con- 
tributes to the diagnostic importance of the test: 
normal persons show no ive diminution of 
ventilation during the first thirty seconds***’ whereas 
patients with limited cardiac output and some pa- 
tients with obstructive ventilatory insufficiency may 

_The “learning effect” is small, and reproducibility 
~ with 5 per cent is usual.*%*-s¢.89 

In normal subjects this voluntary maximal hyper- 
ventilation results in a much larger minute volume 
than hyperventilation elicited by breathing gas mix- 
tures containing carbon dioxide. It is also larger 
than the ventilatory requirement during maximal 
/ physical effort***° because exercise tolerance is 
limited by cardiac output and muscle metabolism 
and not by ventilation.®* 

The maximal breathing capacity of normal women 
ranges from 50 to 120, and that of men from 60 to 
170 liters per minute.* Individual variation is large, 
and standard errors from 12 to 23 per cent have been 
addition to sex the volume 
correlates most closely with age*** and to a lesser 
degree with body surface.**® The regression equa- 
tions of Baldwin, Cournand and Richards? are often 
used for prediction of normal values. For males the 
formula of Wright* is useful. 


Air Velocity Index 
The correlation between maximal breathing ca- 
pacity and vital capacity is poor,***** particularly 
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volume as well as speed of 
capacity reflects maximal tidal volume alone. 
One can gain additional information by comparing 
nedhege pn of the two tests. A ratio of number of 


correlating better with height. Therefore, I prefer to 
compare the two volumes, each expressed as per- 
centage of the predicted normal value. The ratio of 
percentage of predicted maximal breathing capacity 
to percen tage of predicted vital capacity is called 


defects it is invariably less than 1.0. The index must 
be regarded in the light of absolute figures because 
an equal reduction of both volumes is not reflected 
by an abnormal air velocity index. Low indexes sug- 
gest a search for the cause of the “obstruction” by 
administration of bronchodilators, fluoroscopic obser- 
vation, studies of residual volume and bronchoscopy. 
Time Element in Vital Capacity 
Hutchinson,” with his test for “respiratory power,” 
and a number of investigators since have suggested 
that a delay in the time of forced expiration may in- 
dicate obstruction of air flow. Graphic recording 
of the vital capacity on a rapid kymograph permits 
measurement of the time required for maximal ex- 
piration. Slowed air flow, shown by a flattened spiro- 
graphic slope, is an essential manifestation of pul- 
monary emphysema**® and of bronchial asthma.'*** 
Histamine-induced bronchospasm may cause a 
change of the slope or speed of flow without a de- 
crease of the total volume of air moved.™* The rate 
of air flow may be so slow that the delivered volume 
is limited by the patient’s breath-holding ability.*** 
Quantitative expressions of the time-volume rela- 
tion have been suggested. Bruce® divided the vital 
ity by the total expiratory time; the resulting 
“vital rate” ranged from 3 to 8 liters per second in 
normal persons. Tifleneau and Pinelli®’ called the 
volume delivered during the first second of the effort 
the capacité pulmonaire utilisable a leffort. By arbi- 
trary multiplication of this volume by 30 an “indirect 
maximal ventilatory capacity” was obtained. The 
breathing capacity calculated in this manner does 
not correlate well with the actual maximal breathing 
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in obstructive ventilatory insufficiency.*** The 
maximal breathing 7 reflects maximal tidal 
capacity was mentioned in the older literature. 
Tuberculous patients with a low ratio proved to be 
poor surgical risks.** This “capacity ratio” averages 
32.8 liters of maximal breathing capacity per liter of 
vital capacity in young normal subjects.” A low 
“capacity ratio” has been thought to suggest in- 
creased air-flow resistance or decreased muscular 
force. 

The maximal breathing capacity decreases with 
age more rapidly than the vital capacity, the former 
being closely related to body surface and the latter 
patients with restrictive insufficiency this index is 
1.0 or larger whereas in patients with obstructive 


capacity.”** Patients adapt 
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the frequency of their 


breathing under stress to a rate best suited to their 
defective ventilatory mechanics. In restrictive de- 
fects the maximal tidal volume is exchanged more 
rapidly than normal, chiefly because the airways offer 
relatively less resistance to the smaller volume. In 
obstructive defects, on the contrary, a lower than 
normal frequency is chosen because during rapid 
breathing air is trapped, the functional residual ca- 


increases and the lungs are less easily de- 


pacity 
formed.'*:***° This frequency adjustment of patients 
with ventilatory insufficiency is one of the reasons 
why the test of maximal breathing capacity is supe- 
rior to any indirectly calculated ventilatory capacity. 


The time-volume relation can be measured from 
the spirogram. 
second**? or during the first three seconds’ of the 


The volume exhaled during the first 


maximal expiratory effort has been considered most 
significant. The complexities and expense of a low- 
resistance spirometer, multiple-speed kymograph, 
constant paper feed and tracing analysis can be 
avoided by a simple attachment to the ordinary, dial- 
type vital-capacity machine.’%"” This records auto- 
matically the total vital capacity and the fraction of 
the total volume exhaled during the first, first two 
or first three seconds of the maximal expiratory 
effort. The onset of expiration automatically initiates 
the timing cycle. This instrument, because of its 
small size, simplicity and low cost is useful on the 
hospital ward and in the clinic. Normal persons are 
_ capable of exhaling 83, 94 and 97-per cent of the 
“total vital capacity during one, two and three sec- 
onds.*®. With restrictive defects the total vital ca- 
pacity is reduced, but the timed percentages remain 
normal. In the presence of airway obstruction or 
impaired pulmonary elastic recoil, small reductions 
of total vital capacity are accompanied by marked 
decreases of timed capacities. Unlike the vital ca- 
08 the timed capacities correlate well with maxi- 


mal breathing capacity, air velocity index and ratio 


of residual volume to total lung capacity.’” 
(To be continued) 
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PROLONGED STAPHYLOCOCCEMIA* 


Report of a Case 
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ylococcal septicemia 
acute and fulminating, and, before the advent of 
antibiotics, the outcome was invariably fatal. With 
the introduction of antibiotics numerous cures re 
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MEDICAL INTELLIGENCE — BLOG ET AL. 


and a gallop 
apparent. He was digitalined Blood tures 
continued to be positive for Staph. aureus. In 
was transferred to the Valley Forge General Hospital, 
where he was found to have an e heart, a tachy- 
cardia, a soft systolic murmur at the third intercostal space 
to the left of the sternal border and + ankle edema. 


was oxytetracycline intravenously in daily doses of 2 
and gm. for 6 months until October 4 


, and at that ti 


» 2 gm. daily, and chlortetracycline, 2 

patient been given erythromycin, 4 gm. or 

months. He also received a short 2-week course of bacitracin 
in July, 80,000 units daily. However, in spite of the con- 
tinuous use of antibiotics, blood cultures were still occa- 
itive for yy In August the patient 

to the Veterans Administration 


age 


ity of the murmurs at the aortic 
ten sounded like a pericardial 
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Gil temperature gradually - to normal, but when anti- 
biotics were stopped, the temperature rose. By June the 
temperature become normal and remained so. The 
ee heart size decreased, but in August an aortic diastolic mur- 
c sputum, osc nchography were 
a done, but were unremarkable. During this entire peried and 
Micuaet Kenney, M.D.J 
NEW YORK CITY 
pital. 
On admission he felt well. He had regained much of the 
ight he had lost but still had some exertional dyspnea. 
been discontinued in February, and, except for 
gh, he had no symptoms. He had had no fever 
history was noncontributory. There was no his- 
disease or rheumatic fever. 
antibiotic resistance, staphylococcal infections have ination showed a well developed although 
been more difficult to eradicate.** It is the purpose 
; bow c= of not enlarged clinically. The aortic 2d sou 
of this paper to report a case of staphylococcem than the pulmonic. At the aortic area a harsh 
’ duration. ur was present, as well as a blowing diastolic 
systolic murmur was also heard at the apex. 
ion of the blood revealed a red-cell count of 
Case Report 4,980,000, with a hemoglobin of 15 gm. per 100 cc., and a 
, white-cell count of 11,000, with a normal differential. 
A 23-year-old Negro was well until October, 1951, when, {jsinalysis was normal. The erythrocyte sedimentation rate 
while in the Army in Japan, he had a perirectal abscess, was 22 mm. per hour. The antistreptolysin titer was 100 to 
which was incised and drained. He received no antibiotics 150 units. X-ray study of the chest disclosed slight enlarge- 
at this time. Three weeks later he was readmi © oon ment of the heart, but an esophagram did not show enlarge- 
hospital with fever, chills, epistaxis, cough, a 2 ment of any specific chamber. An electrocardiogram demon- 
jaundice. He also had some generalized musc €s, strated nonapecifi ST-segment and T-wave changes. Since 
weakness and a mild diarrhea. b admission 10 of 15 blood cultures had grown out Staph. 
103.4°F., and the pulse 130; the blood pressure was | ~~ aureus that was resistant to penicillin, streptomycin and 
The patient was acutely ill. The scleras were icteric. The Lojymyxin B. It was moderately sensitive to bacitracin, oxy- 
lungs were clear. The heart was not “-— > ‘but a harsh tetracycline, chlortetracycline and chloramphenicol, and was 
systolic murmur was heard at the apex. The liver was en- sensitive to erythromycin and carbomycin. 
tender, The Except for a brief febrile episode the patient remained 
techiae were not seen. white-cell count was 20,000, well clinically without antibiotics. Dental examination was 
with a shift to the left, and the hemoglobin 13.5 Abu per made, and x-ray films of bones and sinuses and retrograde 
100 cc. Urinalysis revealed a +++-+ test for albumin, lograms were taken, but no focus of infection was found. 
with numerous red and white cells in the sediment. The — time to time the qual 
blood urea nitrogen was 32 mg., and the bilirubin 4.5 mg. area changed, and they 
per 100 cc. Blood cultures were taken, and Staphylococcus friction rub. An i y ; 
aureus was grown out. The organism, which was also found tional information. Some observers thought that a chronic 
in the urine and sputum, was resistant to penicillin, chlor- ., 5urative pericarditis might have been seeding the blood 
and moderately sensitive tO stream, on 22, an exploratory thora- 
chloramphenicol sensitive streptomycin. cotomy was ormed. ept for an enlarged heart, no 
The initial therapy consisted of penicillin for 3 and strepto- abnormalities were found. The patient withstood the pro- 
mycin for 2 months. Later chlortetracycline was added for cedure quite well. He received erythromycin before and 
about 1 month. The patient ran a febrile course and re- after operation, and the organism developed slight resistance 
quired numerous transfusions for anemia. However, the to this drug. During this time blood cultures remained posi- 
icterus gradually cleared, and the blood urea nitrogen re- tive. In December a new antibiotic, tetracycline, was started 
turned to normal although the albuminuria “a In ina ry he 2 gm. aany Oe 2 months, and since Decem- 
January, 1952, thrombophlebitis developed in legs but ber, 15 cultures have been negative. Because of 
. the Medical » Bronx Veterans Administration Hospital. leved t he ha nia. in arch, | » alter 
{Stall member, Huntington Hospital, Huntington, New York: former wae given 15 clectric-check weat- 
He has continued to feel well, and blood cultures have 
remained negative. There have been no changes in the 
physical findings, and he has gained 15 pounds in weight. 
It is difficult to be certain whether tetracycline influenced 
ae itself or may be still active in a subclinical form. 


Discussion 


The staphylococcus is a rapidly growing organism 
Staph. aureus was isolated from both ee and 
anaerobic blood cultures. It grew poorly on simpler 
mediums when first isolated. On plain agar > he tended 
1 mm. in diameter, and required forty-eight to 
seventy-two hours for more abundant growth. Gram 
stain revealed spherical, gram-positive cocci arranged 
in grapelike clusters typical of staphylococci. After a 
few subcultures, the organism was trained to grow on 
ordinary mediums, and fairly profuse growth could 
be obtained after eighteen hours of incubation. The 
production of golden pigment was easily detectable 
in the cultures of the freshly isolated organism, but 
after a few transplants, the pigment was produced 
much slower. The organisms subsequently isolated on 
eighteen occasions were identical in cultural charac- 
teristics and appearance, except that the 
latest one to be isolated required less time for fairly 
abundant growth. The organisms from all cultures 
were facultative anaerobes that were coagulase and 
mannitol positive, liquefied gelatin and produced 
nitrites from nitrates. All showed the same sensitivity 
pattern to antibiotics, as evaluated by the standard- 
ized paper-disk method,* and were resistant to peni- 
cillin and streptomycin, slightly to moderately sensitive 
to bacitracin, chlortetracycline, oxytetracycline and 
chloramphenicol and very sensitive to erythromycin 
and carbomycin. Among organisms isolated on four 
different occasions, the typing of two was 44A 
and 52A, and that of two others 52A,* and it was 
believed that these patterns also indicated the similar- 
ity of the organisms. 

The source of seeding of the blood stream may 
have been the aortic valve. A chronic abscess in the 
liver, kidney, spleen, myocardium or prostate is also 
a possibility, but this would be difficult to prove. 
Bacterial endocarditis seems the most likely etiology 
of the chronic staphylococcal septicemia. Staphylo- 
coccal endocarditis is not uncommon.’ No other pa- 
tient with staphylococcemia has had a variety of anti- 
biotics as this one nor presented such an indolent 
clinical picture. Friedberg and Bader® reported a case 
treated with bacitracin. Other cases have been treated 
with chlortetracycline.*’ 

The important problem in the therapy of staphylo- 
coccal infections is the development of resistance to 
all known antibiotics. In the early days of antibiotics, 
bacterial resistance was infrequent, but by 1949, 
Staph. aureus had developed penicillin resistance of a 
significant degree according to Beigelman and Rantz,* 
who also found a correlation between the recovery of 
resistant staphylococci and the presence or absence of 
recent penicillin therapy. Sensitive organisms were 
rarely isolated from infections in persons who had re- 
ceived penicillin, but by 1949 resistant organisms were 
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recovered from lesions in patients who had not re- 
ceived penicillin recently in a significant proportion 
(34.4 per cent). The authors also reported resistant 
organisms in 29.4 per cent of healthy carriers who had 
never received penicillin, and described 2 cases of 
sepsis due to icillin-resistant Staph. aureus that 
terminated fatally. Similarly, Needham and Nichols® 
found the prevalence of penicillin-resistant strains of 
staphylococcus to increase until 1949, when the rise 
leveled off. They believed that there was a reservoir 
of penicillin-resistant strains in medical and nonmedi- 
cal personnel in hospitals since they observed resistant 
isms in 20 per cent of 100 healthy nurses; only 

10 per cent of 100 outpatients had resistant strains. 
Concerning other antibiotics, Needham and Nich- 
ols® stated that resistance to ycin has varied 
according to the frequency of its use. In 1945 all 
penicillin-resistant strains were sensitive to chlortetra- 
cycline, but by 1951 36 per cent of the strains were 
also resistant to this antibiotic. Most of these were 
found in hospitals where oxytetracycline and chlor- 
tetracycline were used before and after operation. No 
resistant organisms to these antibiotics were found in 
100 outpatients. Most organisms resistant to chlor- 


strains were found since this antibiotic is not used too 
frequently. Infections caused by strains of staphy- 
lococci resistant to multiple antibiotics usually were 
mild, but several fatal infections occurred. 
Levinson, Griffith and Pearson’ reviewed 18 cases 
of staphylococcal endocarditis, with a mortality of 66 
per cent. In addition, of 15 cases studied for resist- 
ance, 66 per cent were resistant to penicillin. Chlor- 
tetracycline resulted in a cure in 2 cases. These fig- 
ures emphasize the importance of bacterial resistance 


excellent review of its characteristics has been pre- 
sented by Martin, Nichols and Geraci.* This drug is 
of greatest value in the treatment of gram-positive 
organisms and in the treatment of infections due to 
organisms resistant to other antibiotics. However, 
these authors do not recommend its use in bacterial 
endocarditis because bactericidal concentrations in 
the serum are not easily attainable in the dosages 
commonly used. In addition resistance to erythromy- 
a Also, resistance is likely 

in its use in chronic infections. The au- 
exhibit crossresistance. 

Tetracycline closely resembles chlortetracycline and 
oxytetracycline both in structure and in antibacterial 
activity. Finland and his co-workers’® have shown 
that there is essentially complete crossresistance among 
the three antibiotics, and in clinical trials the effects 
of treatment with tetracycline appeared to be similar 
to those obtained with oxytetracycline and chlor- 
tetracycline. The major clinical difference is consid- 
ered to be the lower prevalence of gastrointestinal 
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etracycline were also resistant to oxytetracyciine. 

No significant number of chloramphenicol-resistant 

Fortunately, new antibiotics are being developed 

continuously, and one of these is erythromycin. An 
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symptoms with tetracycline. It is too soon to state 
whether or not tetracycline effected a cure in the case 
reported above. If it did, it would be unusual in view 
of the data concerning the antibiotic, and this case 
may represent an exception to those findings. 
SuMMARY 

A case of Staphylococcus aureus septicemia lasting 
over two and a half years is reported. The infection 
was resistant to all therapy, but for the present, it is 


quiescent. 
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DOCTORS AFIELD 
Alexander Borodin 
A. K. GarLanp 


] T is unusual for a man to be able to follow with 
equal activity two such exacting and diversified 
fields of endeavor as science and music, without 
eventually foregoing one for the other. Alexander 
succenful in both. His chemistry professor 


don’t 
future and trying to train you to succeed me. You 
can’t hunt two hares at the same time.”* But hunt 
them he did. 

Alexander Porpheyrevich Borodin, born in 1834, 
was the natural son, it is said, of a Georgian prince. 
He was brought up by his mother, an unusually wise, 
sensitive and liberal-minded woman, who hoped that 
he would study medicine. Accordingly, in 1850, he 
entered the St. Petersburg Academy of Medicine and 
Surgery, where he concentrated in chemistry. He 
passed all his examinations with high grades, and in 
1858, after receiving his medical degree, he became 
house physician at a military hospital. However, the 
barbarous treatment of the serfs in this institution 
caused him to turn away from the active practice of 
medicine to ing and research. 

From 1859 to 1862 he furthered his scientific edu- 


cation in Western Europe, producing eight abstruse 


MEDICAL INTELLIGENCE — GARLAND 


From the year of his marriage until] 1877 Borodin 
Not 


point of view, and on the estimation of salts in min- 
eral waters, and observations on brick tea.’ Two of 
his papers have become y well known: “Re- 
searches on Fluoride of Benzole” Y and “Solidification 
of Aldehides.”* 

When one considers certain qualities in his charac- 
ter his numerous accomplishments are amazing. He 
was a genial person — dreamy, sensitive, easy-going 
and unmethodical; he was happy in his marriage; 
his hospitality was famous; his house was a menagerie 
of derelict animals rescued by his wife, and filled with 


Borodin is best known. Keenly interested in music as 


polka, and at thirteen he wrote a concerto for the 
flute. Even in those days he was an extraordinarily 
well rounded person, having an extensive knowledge 
and the natural sciences. 
of his other interests included modeling in clay 
painting, for which he ground his own pigments. 
He had ample time to develop these interests because 
he was brought up largely by women and had few 
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papers as a result of these studies. The year 1862 
initiated an important period in his career; he was 
appointed to the position of assistant lecturer in sci- 
ence at the Academy; in 1863 he married, and in 
1864 he became professor of organic chemistry at the 
St. Petersburg Military Academy. He held this chair 
until his death in 1887. Among his professorial 
duties were lectureships at the School of Forestry and 
the School of Medicine for Women (1872), which 
he helped to found. 
allowed his students the free use of his own excep- 
tionally well equipped laboratory. 

Borodin’s published works in science are fairly 
numerous, including papers on the analogy between 
phosphorous and arsenious acids from a toxicologic 

pect, exploited him more than a little. He gave 
freely and lived tremendously. What with his pro- 
fessional duties, his music and his other varied in- 
terests he was in a constant tornado of activity — so 
much so that his health, never robust, at times suf- 
fered. 
from military bands where he formed an acquaint- 
ance with the musicians and tried to find out how 
their various instruments were played. At an early 
age he learned to play the piano, flute and cello. 

When he was nine years old Borodin composed a 
friends of his own age. 

While at the Academy he redoubled his activities 
in music, studying and mastering polyphony. He or- 

NE «ganized a string orchestra with thirty of his friends 


and composed some chamber music and songs, none 
of which were published. Though equally devoted to 
science and music, as a matter of duty he chose the 
former for a career, remaining only a music lover un- 
til the age of twenty-eight, when he made his first 
earnest effort in that field. 

Because of his deficiency in technical knowledge 
Borodin began study with Balakirev in 1862. During 
his internship at the military hospital he met Mous- 
sorgsky; in 1865 his life-long friendship with Rimsky- 
Korsakov began, and he came in contact with Cui 
while sojourning in Western Europe. Thus assembled 
that unique group of five “amateurs,” Borodin in- 
cluded, who strove so ardently together to bring 
Russian music into its own. 

The hopes of the “Mighty Five” were to found a 
school of nationalistic composition coming from the 
already rich stores of folk song; to cleanse Russian 
music drama of Italian and German influences; and 
to force an indifferent and even hostile audience 
(both at home and abroad) to recognize its merit. 

The trend toward purely Russian music had been 
put in motion by an earlier dilettante composer, 
Michael Glinka, his music taking its origin directly 
from folk song and Orthodox Church liturgy. An- 
other pioneer who laid the groundwork of the “Five” 
was Alexander Dargomijsky, who, with Glinka’s ob- 
ject in mind, was able to progress a little farther. 
Dargomijsky influenced Balakirev, who in turn ex- 
tended his sphere of influence to the other members 
of the group. 

This quintet, who in general followed and added 
to the spirit of Glinka and Dargomijsky, did not bind 
themselves by any particular rules or adhere blindly 
to academic theories. Each was free to use his own 
methods, provided they were in the common direc- 
tion, and advice and collaboration were in 
with remarkable freedom. It is also remarkable that 
each composer retained his own individual character- 
greatly to save the group from disintegration, the 
fate of many similar movements. 

Among the members Balakirev was the best 
equipped with technical background; as teacher and 
energetic adviser he was the patriarch of the organi- 
zation. Cesar Cui, whose work as a composer was 
negligible, was the propagandist of the Band. “He 
mopolitanism that he practiced in his own work . 
and sought to dispel aristocratic prejudice and aca- 
demic ridicule.”* Rimsky-Korsakov was the master 
of orchestration, and Moussorgsky was the realist, the 
daring experimenter in new harmonies and the “su- 
preme genius” of Russian opera. Borodin was the 
“all-round” man of the group. He was considered 
by some to have been, in his music, the most typically 
Russian, and he has had, perhaps, the strongest in- 
fluence on contemporary Russian music.‘ 
Borodin’s contact with Balakirev stimulated his 
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technical interest in music. Moussorgsky was the first 
to infect him with the nationalistic spirit, though he 
retained a deep respect for the music of Beethoven. 
Rimsky-Korsakov acquainted him with the possibili- 
ties of Orientalism and native folklore in music drama, 
and Cui traveled with him on his most successful 
music tours of Europe, introducing him to many who 
were sympathetic to their movement. Borodin also 
owed much to the influence and encouragement of 
Liszt, that “untiring champion of all artistic pro- 
gressivism of whatever school, who wrote more bad 
music and helped more good than any other man in 
the nineteenth century.”* 
Borodin’s first symphony (E flat) was his earliest 
serious composition; it marked his debut as a com- 
poser and was perhaps the first of such works to attain . 
recognition outside Russia. Begun in 1862, it took five 


years to complete. (He had a habit of immersing 
himself in dozens of projects simultaneously. ) 


His second symphony (in B), though begun in 
1860, was not published until 1876. It was considered 
to be a monument in the of Russian sym- 
phonic development. (Incidentally, this music was 
based on themes already outlined for his famous 
opera “Prince Igor,” which was not finished until 
after his death when Rimsky-Korsakev and Glazou- 
nov rescued the score.) A third symphony was also 
in the making at the time of his death and was post- 
humously finished and published by Glazounov. 
Borodin also composed a tone poem, two string quar- 
tets and more than twenty very lyrical songs. 

He died at the height of his musical success at a 
masked ball in his house ; as the obituary in the Lan- 

paralysis, 


only because he did not make that field his profession ; 
there is nothing amateurish in his mature composi- 
tions. His music, superlative in itself, is important 
because it is among the first Russian “national” 
works to acquire international recognition. 

In the words of Sir Henry Hadow: “No musician 
has ever claimed immortality on so slender an offer- 
ing. Yet if there be, indeed, immortalities in music, 
his claim is incontestable.”' 
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from embolism of highly diseased coronary arteries.”* 

From the vantage point of time one can see more 

clearly his position in art. It is said that Borodin was 

as much the master of symphony at that time as 

Brahms, and that his music has all the wholesome- 

ness of Beethoven.‘ He ‘had the three basic elements 

of music — melody, harmony and rhythm — com- 

pletely under control. He was an amateur in music 
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hemoglobin increased from 9.5 to 16.5 gm. and was 
finally 14 gm. per 100 cc. The white-cell count rose 
from 16,600 to 34,000 terminally, and the neutrophils 
also increased relatively from 82 to 95 per cent. The 
serum bilirubin was 4.4 mg. per 100 cc., and the 
sodium 127 milliequiv., the chloride 94 milliequiv., 
and the carbon dioxide 26.5 milliequiv. per liter. The 
nonprotein nitrogen rose from 52 to 70 mg. per 100 
cc. during the first four days in the hospital. An 
electrocardiogram on the first two days showed atrial 
flutter and bigemini consistent with, but not diag- 
nostic of, myocardial or pulmonary infarct. A sec- 


Ficure 1. 
Marked Cardiac Enlargement, Pulmonary V 
tion and Pleural Efjusion on the Right 


Posteroanterior View of the Chest, Showing 
ascular 


Conges- 


ond electrocardiogram demonstrated atrial flutter, 
with 4:1 block but no evidence of a pulmonary in- 
farct. A roentgenogram of the chest revealed a 
slight increase in pulmonary congestion, free fluid 
in the left, but no good evidence of pulmonary infarct 
(Fig. 1). The blood Hinton test was negative. Blood 
cultures on six occasions were reported as negative 
apart from a growth of Staphylococcus albus in one. 
On the second hospital day a total of 100 mg. of 
Dicumarol was given in two 50-mg. doses at 2 a.m. 
about midday was reported as 

next day the prothrombin time was 16 seconds (nor- 
mal, 13 seconds), and 75 mg. of Dicumarol was given. 
The white-cell count was 7500. On the fourth day 
the in time was again 16 seconds (normal, 
13 seconds), or 25 per cent, and a further 75 mg. 
of Dicumarol was given. Six hundred and sixty cu- 
bic centimeters of clear, serous fluid was aspirated 
from the chest. On the fifth day the 

time was 29 seconds (normal, 13 seconds). 
white-cell count had risen to 28,000; 200 mg. of vita- 
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. terminally, the pulse started rising about 
forty-eight hours before death, finally reaching 130; 
similarly, respirations increased to 35 per minute. 
The output of the urine had fallen to below 400 cc. 
a day during the last four days. Vitamin K, 5 mg., 
was again given intramuscularly, and the 

level had returned shortly before death to 25 per cent 
of normal. 


DirFer—NTIAL DiAGNosis 


ae D. Rutstein*: May I see the x-ray 

Dr. C. C. Wanc: The examination of the chest 
shows considerable pulmonary congestion on both 
sides and a patchy increased density in the right- 
lower-lung field overlying the right cardiophrenic 
angle that could be an area of localized edema and 


larged, apparently in all directions, and has 


190 ee Feb. 3, 1955 
min K, was given orally. The patient was restless 
all day and had diffuse abdominal tenderness, pain | 
in the left side of the abdomen, nausea and vomit- 
ing of material that gave i 
Watery stools also gave + 
left arm became edematous, 
felt in the left axilla. The b 
diastolic, the pulse 90, and the respirations [2. The 
chest was clear except for a few basal rales. The 
abdomen was greatly distended, diffusely tender and 
tympanitic, and peristalsis was absent. 

On the sixth day the patient was semico 
the gastric aspirate was watery and dark ww 
Catheterization obtained only 80 cc. of dark 
* urine, in which there were no red cells. The temper- 
oo ature was 99.6°F., the pulse 120, and the respira- 
»~ 4 i tions 30. The blood pressure had fallen to 60 sys- 
j tolic, 40 diastolic. Bowel sounds were still not pres- 
ent in the diffusely tender and tympanitic abdomen. 
The urine had a specific gravity of 1.014 and gave a 
4 + test for albumin; the sediment contained many 
. & hyaline casts but no red cells. Again, Dicumarol 
| was withheld, and instead vitamin K, 5 mg., was 
: given intramuscularly. The prothrombin time was 
f 30 seconds (normal, 13 seconds). 
2 Drugs also given during treatment were digitalis, 
7 digitoxin, quinidine, ammonium chloride, mercurial 
diuretics, potassium chloride, chloral hydrate, pheno- 
4 barbital, atropine, Demerol and morphine. Neither 
, salicylates nor any other anticoagulant was ever 
given. 
pe On the seventh hospital day the hypotension, 
tachycardia, stupor and abdominal distention in- 
creased. Although the temperature was essentially 
normal throughout the hospital course and reached 
pneumonitis; certainly, one cannot rule out pulmo- 
nary infarction (Fig. 1). The heart is greatly en- 
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acteristic configuration. There is free fluid in both 
pleural cavities, somewhat more on the right side. The 
main pulmonary artery is slightly enlarged. 

Dr. Rutstein: This patient had had a long chronic 
course of heart disease, the existence of which was 
first called to her attention during her eleventh preg- 
nancy. This is not unusual since at the Boston Lying- 
in Hospital almost half the patients with a definite 
diagnosis of organic heart disease have that diagnosis 
made for the first time during a pregnancy. In this 
patient with long-standing heart disease and a slowly 
progressive, chronic course, each of two attacks of 
heart failure was precipitated by a pregnancy. It is 
remarkable how long persons with severe heart dis- 
ease of this sort can live and carry on a relatively 
useful life and yet have acute congestive heart failure 
precipitated by the burden of pregnancy. 

The burden of pregnancy on the circulation mani- 
fests itself by increased oxygen consumption, plasma 
volume and red-cell mass, tachycardia and an in- 
creased cardiac output associated with an increased 
uterine blood flow to supply the fetus whose oxygen 
requirement per gram of tissue is greater than that 
of the patient. Burwell et al. have made the impor- 
tant observation that this burden is continuous and 
carried for twenty-four hours each day and not discon- 
tinuous like that brought about by physical exertion. 

There are four classic signs indicative of a poor 
prognosis of heart disease in pregnancy, and all were 
present in this patient. The first is the age of the 
patient. The death rate at the Boston Lying-in Hos- 
pital among patients with organic heart disease rises 
sharply at the age of thirty and continues to rise 
rapidly after the age of thirty-five.* This patient was 
thirty-seven when she had her first attack of acute 
congestive heart failure. Changes related to aging, 
not as yet definegl, must occur in the myocardium. 
Sports that require sudden expenditures of effort can 
only be participated in successfully by young athletes. 
Congestive heart failure from hyperthyroidism in per- 
sons with otherwise normal hearts occurs primarily 
among those over forty years of age. Unpublished 
studies done in our laboratory of the circulation time 
by the cyanide method on normal subjects recently 
recovered from pneumococcal lobar pneumonia shows 
that the rate of circulation slows with age. The other 
three classic signs of serious prognosis, all of which 
were present in this patient, are marked cardiac en- 
largement, atrial fibrillation and a history of previous 
congestive heart failure. Whenever any one of these 
four signs of serious prognosis is present early in preg- 
nancy in a patient with organic heart disease, inter- 
ruption of the pregnancy to save the life of the mother 
must seriously be considered. 

It is clear that the patient had continuing low- 
grade congestive heart failure beginning with a first 
acute attack during her eleventh pregnancy. Exacer- 
bation occurred during the twelfth pregnancy, con- 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


tinuing up to the present hospital admission. This 
last episode began two months after the end of the 
twelfth pregnancy with sudden pain, greatly aggra- 
vated by deep breathing, in the left side of the chest 
~~ that is, pleural pain. The most probable cause of 
such a pain in this patient with slowed circulation is 
pulmonary infarction. Another much less likely pos- 
sibility is rheumatic pneumonia, which usually does 
not cause pleural pain. She may have had an acute 
cardiac episode, but I cannot make a diagnosis of 
acute myocardial infarction. The absence of x-ray 
findings does not rule out pulmonary infarction since 
large areas of the lung fields were obscured by the 
enlarged heart and because one of a series of small 
pulmonary infarctions could have involved the pleural 
surface and produced pain. The tender cord in the 
left axilla was another manifestation of blood-vessel 
thrombosis. The staff apparently had the same im- 
pression since anticoagulant therapy was given. This 
clinical history provides a good illustration of the oc- 
casional difficulty of balancing the effects of anti- 
coagulant therapy and vitamin K. 

Superimposed disease, particularly subacute bac- 
terial endocarditis, must be considered. Pregnant pa- 
tients have a transient bacteremia during delivery, 
which may initiate subacute bacterial endocarditis in 
patients with certain pre-existing rheumatic or con- 
genital cardiac lesions, such as mitral or aortic dis- 
ease, patent ductus arteriosus and septal defect. In 
support of this possibility, the spleen was palpable 
and some of the thrombotic manifestations might 
have been embolic, but the blood cultures were nega- 
tive. I cannot either diagnose or rule out subacute 
endocarditis; the house staff could not have thought 
she had this disease, for she received no treatment 
for it. 

The diagnosis of the heart disease is based on the 
following findings: the heart was markedly enlarged, 
its border extending 6 cm. to the right and to the 
anterior axillary line on the left in the sixth inter- 
costal space. The sounds at the apex were those of 
mitral insufficiency and stenosis in a patient with 
atrial fibrillation. A systolic thrill was transmitted to 
the axilla and to the base of the heart, but nothing 
was said about its transmission along the vessels of 
the neck. Although an aortic second sound was heard, 
I assume that the systolic thrill and systolic and dias- 
tolic murmurs at the base indicated insufficiency and 
some stenosis of the aortic valve. 

A superimposed congenital lesion is always possible 
in such cases, but if this patient had a septal defect 
or patent ductus arteriosus, I cannot diagnose it. 

The usually confusing difficulties of diagnosing 
heart disease in a pregnant patient really did not 
exist here because of the far-advanced heart disease. 
It is well to point out, however, that diagnosing mod- 
erate grades of heart disease in pregnancy is not a 
simple matter and is dependent on identifying a dias- 
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tolic murmur, characteristic cardiac 

signs of congestive heart failure, particularly mar Hiv 
nary rales or a diminished vital capacity. Pregnant 
patients without heart disease have dyspnea and tend 
to have swollen ankles, tachycardia and blowing sys- 
tolic murmurs, all of which disappear after delivery. 
When one suspects but cannot diagnose heart disease 
during pregnancy, the patient should be re-examined 
after delivery. 

I believe that this patient had far-advanced rheu- 
mati. heart disease with mitral stenosis and insuffi- 
ciency, aortic insufficiency with some stenosis, and 
probable tricuspid insufficiency. The question of tri- 
cuspid stenosis is also posed because of the diastolic 
murmur heard over the xiphoid process on the previ- 
ous admission. 

The preventive aspects of this case should be con- 
sidered. Nothing could have been done about the 
rheumatic fever since there was no recognized attack 
of acute rheumatic fever at any time. Moreover, the 
agents now known to be effective in the prevention 
of rheumatic fever by adequate treatment of infec- 
tion with the beta-hemolytic streptococcus were not 
available during her childhood. Since more than half 
the patients whose heart disease is discovered for the 
first time during pregnancy have no previous history 
of rheumatic fever, this situation is not an unusual one. 

This patient’s last illness was precipitated by her 
twelfth pregnancy. It is difficult to state whether after 
the eleventh pregnancy at the age of thirty-seven the 
likelihood of a twelfth pregnancy would justify the 
operative risk of sterilization, but birth control as a 
preventive measure to protect the life of the mother 
was indicated. have been re- 
ligious reasons for not administering these preventive 
measures. 

Bleeding from the gastrointestinal tract in the pres- 
ence of a distended, tender abdomen and portal con- 
gestion was probably due to a mesenteric thrombosis 
although a certain amount of the bleeding may be at- 
tributed to the anticoagulant. It seems clear from the 
record that the staff thought that the gastrointestinal 
bleeding resulted from too much Dicumarol. It is 
interesting to note the large number of thrombotic 
manifestations that developed in this patient after the 
beginning of anticoagulant therapy. 

Dr. Daniet S. Ettis: Why do you think the pa- 
tient had an albumin of 2 gm. and a globulin of 4 gm. 
per 100 cc.? 

Dr. Rutstein: I cannot tie many of the chemi- 
cal findings in this patient to the clinical disease. She 
was constantly losing albumin in the urine. The dura- 
tion of this albumin loss is unknown, and the ade- 
quacy of her diet during her many pregnancies is 
not stated. 

Dr. Exuis: Do you think she had cirrhosis? 

Dr. Rutstein: I think she had some cirrhosis, but 
I do not know how much. I also wonder about the 
accuracy of the albumin measurement; it was done 
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= once. Many of the chemical findings, 
not characteristic, are not inconsistent with a pro- 
longed course of congestive heart failure. 

Dr. ALLAN L. Friepuicn, Jr.: The physicians on 
the Service believed that the patient had had a pul- 
monary infarct in spite of its absence in the x-ray 
films. The heart was so large that a great deal of lung 
could not be seen in the films. One of the major dis- 
cussions was whether the tendency to embolism should 
be treated by ligation of the femoral veins, by ligation 
of the inferior vena cava or by anticoagulants. The 
last, of course, was chosen, and anticoagulants were 
given with great caution. Terminally, we could not 
be certain whether there was a mesenteric thrombosis, 
embolism or simply massive bleeding into the gastro- 
intestinal tract as the result of coagulation defect. 

Dr. Water Bauer: She had no peristalsis. 

Dr. Friepuicn: That is correct, and we considered 
it in favor of a mesenteric embolus. We certainly 
thought that she had severe impairment of liver func- 
tion due to long-standing hepatic congestion. An in- 
teresting point was that she continued to bleed when 
the prothrombin levels were in the ordinary thera- 
peutic range and died when the prothrombin time 
was not extremely prolonged. 

Dr. BENJAMIN CasTLEMAN: Dr. Bauer, have you 
any comment? 

Dr. Baver: I am glad that Dr. Rutstein com- 
mented on heart disease in pregnancy in such detail 
because our experience here is limited. I agree that 
this patient had severe rheumatic heart disease, with 
severe congestive heart failure and pulmonary infarc- 
tion. I think both the hepatic and renal abnormalities 
were manifestations of long-standing heart failure. 
We all know that the use of anticoagulants is not 
without danger. In this case they were administered 
in small doses. In spite of the cautious procedure, it 
was to discontinue Dicumarol and give vita- 
min K. It is difficult to determine whether the gastro- 
intestinal bleeding was the result of the anticoagulant 
therapy or of mesenteric thrombosis. Because of the 
absence of peristalsis, I favor a diagnosis of mesenteric 
thrombosis or embolism. 

One blood culture was positive for Staph. albus; 
that lone finding is always difficult to evaluate. It is 
important to remember that subacute endocarditis 
due to the staphylococcus can for a time be a benign 
affair and is easy to miss. 

Dr. Rutstein: The Staph. albus is a fairly easy 
micro-organism to grow. I disregarded it because it 
was found in only one culture. It should have been 
found more frequently if it had been associated with 
the illness. 


Cumicat DiaGnoses 
Rheumatic heart disease, with mitral stenosis and 
?Mesenteric thrombosis or embolism. 
Pulmonary embolus. 
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Left-axillary-vein thrombosis. 
Cardiac cirrhosis. 


Dr. Davin D. Rutstetm’s Diacnoses 


Rheumatic heart disease, with mitral and aortic 
stenosis and insufficiency, and tricuspid insuf- 
ficiency and ?stenosis. 

Mesenteric thrombosis or embolism. 

Pulmonary infarction. 


ANATOMICAL DIAGNOSES 


Rheumatic endocarditis, acute and chronic, with 
mitral stenosis and insufficiency and aortic and 
tricuspid stenosis. 

Massive hemorrhage (?Dicumarol effect) into small 
and large intestines, stomach, ovary, lungs and 

‘ right adrenal gland. 

Central congestion and necrosis of liver, severe, with 
extensive hemorrhages. 

Anasarca. 

Pulmonary infarcts, lower lobes. 

Icterus. 


Discussion 


Dr. CasTLeEMAN: At autopsy we found, as we had 
expected, an enlarged heart with involvement of the 
mitral, aortic and also the tricuspid valves. The tri- 
cuspid valve was mildly but definitely stenotic. The 
mitral valve had a very small lumen with a row of 
beads around it — a characteristic active rheumatic 
endocarditis. The aortic valve showed the same bead- 
ing below the free edge along each cusp. The liver 
was very markedly hemorrhagic — about as severe 
hemorrhage as I have ever seen with congestive heart 
failure. There was central necrosis, with bleeding 
into it. In the markedly hemorrhagic areas the hemor- 

had covered up the necrosis. The stomach, 
which was full of blood, contained an ulcer. The 
intestines were also full of fresh blood, but we were 
unable to find any true ulcers in the intestines; this 
was therefore an extensive hemorrhage without any 
evidence of infarction of the bowel and no evidence 
of thrombosis of any of the vessels of the gastroin- 
testinal tract. There were infarcts in both lower lobes 
of the lungs. I gather that the cause of the jaundice 
was a combination of passive congestion in the liver 
and pulmonary infarcts in the presence of the con- 
gestive heart failure and the inability of the liver to 
handle the large amount of hemosiderin coming from 
the infarcts. I think we have to attribute the hemor- 
rhages to a large extent to the anticoagulants. 

Dr. Rutstein: Was there any evidence of rheu- 
matic activity in the myocardium? 

Dr. CastLeMAN: We found some suggestive As- 
choff bodies, but not many; I believe the valve le- 
sions were pathognomonic of activity. 

Dr. Rutstein: I think there is another important 
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to cause cardiac involvement may not be recognizable 
clinically as acute rheumatic fever. This “i 
concept” of rheumatic fever — that is, one in which 
most of the activity lies below the level of clinical 
recognition — is now supported by pathological evi- 
dence of activity in the myocardium at operation for 
mitral commissurotomy in patients without any clini- 
cal evidence of acute disease. This is important in 
evaluating the treatment of this illness because agents 
that obliterate evidence of activity do not necessarily 
cure the patient. For example, the rebound phe- 
nomena in which rheumatic symptoms occur when 
treatment with ACTH or cortisone is stopped must 
mean that the patient still has active disease that 
was suppressed but not obliterated by the thera- 
peutic agents. 

A Puysician: Were there any thromboses in the 
mesenteric veins? 

Dr. CastLeMAN: No; there were no thromboses 
in the mesenteric veins. 

There was evidence of heart failure, with a great 
deal of fluid in various cavities. Both ovarian veins 
were thrombosed, and there was a great deal of hemor- 
rhage in the pelvis. The ascitic fluid was hemorrhagic. 

Dr. James H. Currens: Were there thromboses 
in the arm veins? 

Dr. CastLEMAN: Yes. 

A Puysician: I think it is worthy of note that the 
level of the prothrombin in this patient did not ex- 
ceed that of many patients who have successfully 
passed through infarction on Dicumarol therapy. 
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PResENTATION OF Case 


A forty-eight-year-old machinist entered the hospi- 
tal because of severe back pain. 

Two weeks previously he noted the onset of mild 
pain in the lower back, with radiation around to the 
front, which was increased by coughing. This lasted 
for two days, disappeared spontaneously, 
nine days later and lasted for one day. At this time 
he had a temperature of 101°F. During the day be- 
fore admission the pain recurred in the right 
was relieved by doubling over and was increased by 
coughing, deep breathing or lying on the right side. 
He had no urinary-tract symptoms and denied chest 
pain, hemoptysis, weight loss and anorexia. He had 
had a slight cough for two weeks, however. 

_A stone had been removed from the left 


milk diet; since then he had been drinking more than 
2 quarts of milk daily. 
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six years previously. A few months before admission 
he was told that he had an ulcer and was put on a 
json inthis case. Rheumatic sctvity serous 
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On physical examination he appeared to be fairly 
comfortable. The only significant findings were slight 
tenderness deep in the right upper quadrant of the 
abdomen and a nontender liver palpable 2 finger- 
breadths below the costal margin. There was also 
moderate right-costovertebral-angle tenderness. 

The temperature was 99.2°F., and the pulse 82. 
The blood pressure was 118 systolic, 80 diastolic. 

Examination of the urine was negative except for 
2 to 5 white cells and 1 or 2 red cells per high-power 
field in the sediment. Examination of the blood showed 


Ficure 1. Posteroanterior View of the Barium-Filled Stom- 

ach, Showing Irrégularity of the Lesser-Curvature Aspect of 

the Gastric Antrum and Narrowing of the Postbulbar Portion 
of the Duodenum. 


The liver is greatly enlarged. 


a hemoglobin of 13.5 gm. per 100 cc. and a white- 
cell count of 11,450. The alkaline phosphatase was 
9.5 units, the nonprotein nitrogen 24 mg., the total 
protein 6.5 gm., the calcium 9.6 mg., and the phos- 
phorus 3.9 mg. per 100 cc. The prothrombin time 
was 100 per cent. An x-ray film of the chest showed 
small calcific densities in the right apex, a few strands 
of increased density in both lower-lung fields and 
anterior wedging of several lower dorsal vertebras. 
A plain film of the abdomen was normal. An intra- 
venous pyelogram demonstrated a small stone in the 
right kidney just below the lower calyx and changes 
suggesting old pyelonephritis in the left lower calyx. 
By the day after admission, on supportive therapy, 
the pain had disappeared, and the patient was dis- 
charged on Gantrisin and a low-calcium diet. 
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Second admission (nine days later). Six days later, 
when he was seen in the Stone Clinic, the urine gave 
a ++ Sulkowitch test and showed J to 3 white cells 
per high-power field in the sediment. Three days 
after the clinic visit he was readmitted to the hospi- 
tal because of persistent, aching pain in the right up- 
per quadrant, lower right side of the chest and back. 
Pain had been intermittently present in the right side 
of the chest since an attack of pneumonia eight years 
previously and was worse during cold weather. He 
stated that this was different from the “stone pain.” 
Since leaving the hospital he had had episodes of 
fever without chills and severe night sweats for the 
preceding two weeks, but no recurrence of the stone 
or ulcer pain or urinary symptoms. He had, however, 
noted abdominal swelling during the preceding week 
and admitted having had black stools during the 
previous month. 

Physical examination showed a man who appeared 
to be chronically ill, in no acute distress but in pain. 
Significant findings were dullness at the right-lung 
base, with decreased breath sounds and tactile and 
vocal fremitus. The epigastrium was large, protuber- 
ant, hard and fixed. The liver extended weil across 
the midline; its edge was felt 8 fingerbreadths below 
the right costal margin and was hard, tender and 
smooth. 


The temperature was 99°F., the pulse 90, and the 
respirations 20. The blood pressure was 150 systolic, 

A routine urinalysis was negative. Examination of 
the blood revealed a hemoglobin of 11.5 gm. per 
100 cc. and a white-cell count of 18,000, a bromsul- 
falein retention of 33 per cent and a prothrombin 
time of 100 per cent. The total protein was 6.2 gm., 
with an albumin-globulin ratio of 3.8:2.4, and the 
bilirubin 1.4 mg. per 100 cc. The cephalin floccula- 
tion was negative in twenty-four and forty-eight hours. 
A stool guaiac reaction was +++ +. A barium- 
enema examination showed difficulty in filling of the 
ascending colon and cecum. 

Penicillin, streptomycin and Gantrisin were started, 
and other supportive therapy given. Sigmoidoscopy 
to 25 cm. on the day after admission was negative. 
A gastrointestinal series three days after admission 
(Fig. 1) demonstrated slight separation of the stomach 
from the diaphragm and displacement of the stomach 
and duodenum by an enlarged liver; the peristaltic 
pattern of the antrum was “somewhat more irregular 
than usual.” An x-ray film of the chest showed bi- 
lateral fluid and elevation with impaired movement 
of the right leaf of the diaphragm. On the next day 
the serum alkaline phosphatase was 17.0 units, and 
the bilirubin 0.9 mg. per 100 cc.; bromsulfalein re- 
tention was 26 per cent, and cephalin flocculation 
and total protein were as before. The white-cell 
count was 11,550, with 85 per cent neutrophils. The 
temperature had stayed below 100°F. On the fifth 
hospital day an operation was performed. 
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DirrerentTiAL DiaGnosis 


Dr. Grant V. Ropkey*: May we see the x-ray 
films? I need all the help that I can get. 

Dr. Joun F. Grssons: In the first films that were 
taken of the chest there are old calcified scars in the 
right lung and platelike areas of atelectasis in both 
lower lobes, with no evidence of fluid in the pleural 
cavities. The heart is not enlarged. The films of the 
abdomen demonstrate a small calcification, which 
later is shown to be in the lower pole of the right 
kidney, marked enlargement of the liver, particularly 
of the left lobe, and displacement downward of the 
colon. The pyelogram taken on the next day shows 
clubbing of the upper-pole calyxes of the right kid- 
ney, a small stone in the lower pole and a deformity 
of the minor calyxes in the lower pole of the left kid- 
ney, all of which are probably due to bilateral pyelo- 
nephritis. The kidneys are not displaced, and their 
outlines appear normal; the ureters appear normal. 

Dr. Ropxey: Is there evidence of hilar-lymph-node 
enlargement on the chest film? 

Dr. Gissons: I do not see any. Subsequently, 
after another two weeks, the chest films give more 
evidence of atelectasis in the right lower lobe, with 
some elevation of the diaphragm and a little fluid in 
the costophrenic sulcus. On the next day, during a 
barium-enema examination, the fluoroscopist said that 
the ascending colon filled with difficulty. There is in- 
complete filling of the colon; however, I do not see 
any intrinsic disease in it. There may have been 
enough fecal material in the colon and perhaps some 
pressure on it by the liver to prevent its filling. After 
evacuation the edges of the large bowel appeared to 
be normal. I do not think there is a lesion in the colon. 

Dr. Ropkey: Was a gastrointestinal series done? 

Dr. Gispons: Yes; the next day. The fluoroscopist 
described irregular peristalsis in the antrum and pres- 
sure on the stomach and duodenum by the enlarged 
liver. The stomach is displaced to the left, and there 
is an indentation on the first portion of the duodenum 
extrinsically. There is something else that worries me: 
on the films there seems to be a persistent abnormality 
and narrowing of the postbulbar portion of the duo- 
denum, and again the prepyloric portion of the an- 
trum does not fill out normally. { do not know whether 
it was ever seen to fill out under the fluoroscope. Ac- 
tually, only on the large films is this portion seen; the 
spot films show the gastric antrum and the first por- 
tion of the duodenum but not the descending limb of 
the duodenum. Here is a film on which the lumen 
appears to open out quite well, but there seems to be 
some irregularity of the mucosa in the same region. 

Dr. Ropkey: What would you say about the state- 
ment that the stomach seemed separated from the 
left leaf of the diaphragm? 

Dr. Ginsons: I think the separation is probably 
not significant. The gastric fundus is fairly close to 
the diaphragm. 


*Assistant in surgery, Massachusetts General Hospital. 
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Dr. Ropkey: You think that that may be rea- 
sonably explained by traction on the stomach by the 
liver. Is there evidence of esophageal varices? 

Dr. Gispons: Apparently not. The last films of 
the chest demonstrate more noticeable elevation of 
the right leaf of the diaphragm and atelectasis above 
it. A grid film of the chest does not contribute any- 
thing further. I do not see any abnormal gas shadows 
below the diaphragm. 

Dr. Ropkey: Would you comment on the bones? 
There is a statement in the protocol that there was 
wedging of the thoracic vertebras. 

Dr. Grssons: There are some elongation and nar- 
rowing of the vertebras, with irregularity anteriorly, 
suggesting healed juvenile epiphysitis. We see that 
not uncommonly; I should think it has no clinical 
significance in an adult. 

Dr. Ropkey: This case has a great many abnor- 
mal findings, with minimal indications of their source. 
As I thought about the problem, I wondered about 
the possibilities of bone disease, which was brought to 
mind by the past history of renal stones, by symptoms 
that suggested an ulcer to some physician and by the 
question of some demineralization of the spine. There 
is apparently no reason to think that this man had 
intrinsic metabolic bone disease such as hyperpara- 
thyroidism. Whether he had considerable metastatic 
carcinoma to bone is another question. The eleva- 
tion of the alkaline tase is interesting. We 
know either that this indicates osteoblastic activity or 
that it may be the result of obstructive or metastatic 
disease of the liver. Probably, it is more reasonable 
to assume that the elevation of the alkaline phos- 
phatase was caused by interference with the function 
of the liver. There was slight elevation of the bili- 
rubin, a normal prothrombin time and a definitely 
increased retention of the bromsulfalein; the signifi- 
cance of the value of the bromsulfalein level is in 
question because the bilirubin level was elevated at 
the times it was done. There certainly was, however, 
some chemical evidence of impairment of liver func- 
tion. Added to this is the liver enlargement — which, 
apparently, if I am to believe the observers on two 
occasions, had taken place rapidly. I think from sur- 
veying the x-ray films that the liver was large at the 
time of the first admission so that there is some ques- 
tion whether there was a significant change. The total 
protein was a low normal value, but there was no 
abnormality of the albumin-globulin ratio; on one 
occasion the albumin seemed to be lower than normal, 
but the globulin fell within the normal range. 

The question of sarcoidosis should be raised. The 
patient had pulmonary fibrosis to a certain degree, 
enlargement of the liver and elevation of the alkaline 
phosphatase —- all of which may be associated with 
sarcoidosis. Tarry stools have been reported in cases 
of sarcoidosis as the result of bleeding from granulo- 
matous lesions in the small bowel. 

It seems to me that by far the most likely diagnosis 
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is a carcinoma arising somewhere in relation to the 
gastrointestinal tract and metastasizing to the liver 
and probably to the lungs or, at least, to the thoracic 
lymphatics. Dr. Gibbons’s films point to the region of 
the first or second portion of the duodenum. Even 
if the irregularity in the outline of the bowel had not 
been observed, my own first thought would be car- 
cinoma of the pancreas, with which pain in the back 
is fairly common. Although this did not follow the 
typical pattern of carcinoma of the pancreas, that 
diagnosis should be brought immediately to mind. 
Carcinoma of the stomach might present the same pic- 
ture, but there is not enough evidence of an x-ray de- 
formity of the stomach for me to make that diagnosis. 

In summary and rather hastily I am going to say 
that I think this man had carcinoma of the pancreas, 
metastatic to the liver and thoracic lymphatics. I 
doubt if he had metastases to the bone, and I do not 
believe that the renal stones or chronic pyelonephritis 
was related to the present illness. 

A Puysician: Does Dr. Rodkey include carcinoma 
of the ampulla of Vater with carcinoma of the pan- 
creas? 

Dr. Ropxey: I should not, having seen the x-ray 
films, suggest a carcinoma of the ampulla of Vater 
because I think that the visualized defect of the duo- 
denum is proximal to the ampulla. On the other hand, 
slight jaundice may occur from pressure on the com- 
mon duct by carcinoma of the pancreas or by lymph 
nodes along the gastrohepatic ligament. Although 
carcinoma of the ampulla is possible, I should place 
that diagnosis second or third on the list. 

Dr. Earte M. Cuapman: The possibility of Char- 
cot’s fever with biliary-tract disease and engorgement 
of the liver occurred to me. I was surprised to see 
that no Graham-—Cole test was done. 

Dr. Ropxey: I had not considered that possibility. 

Dr. Jacos Lerman: I should like to ask Dr. Rod- 
key how he explains the bleeding from the bowel? 

Dr. Ropxey: I think that there was an erosion 


into the duodenum from a carcinoma primary in the 
pancreas. 
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Cumicat DiaGnosts 
Primary tumor of liver. 
?Liver abscess. 
Dr. Grant V. Ropkey’s Diacnosis 
Carcinoma of pancreas, with metastases to liver and 
extension to duodenum. 


ANATOMICAL DIAGNOsIS 


Adenocarcinoma of stomach, with extension to liver 
and omentum and with metastases to liver, ab- 
dominal lymph nodes and adrenal glands. 


PatHo.ocicat Discussion 


Dr. BENJAMIN CaSTLEMAN: At operation the sur- 
geon entered an abdomen full of carcinoma involv- 
ing the liver and omentum. In his note the surgeon 
stated that he could not tell where the primary tumor 
was because everything in the region of the head of 
the pancreas and distal stomach, which was covered 
with involved omentum, was bound together. All he 
did was take a biopsy, which we reported as showing 
metastatic adenocarcinoma. The patient went home 
after a few weeks but returned within a month and 
died in the hospital. At autopsy we found multiple 
nodules of metastatic carcinoma in the liver, which 
weighed over 5 kg. The retroperitoneal lymph nodes 
along the abdominal aorta were completely involved 
with tumor. Since we found no involvement of the 
vertebras and none of the pancreas, I think the pain 
in the back may well have been produced by me- 
tastases in the lymph nodes in the retroperitoneal re- 
gion. The primary tumor was in the antrum of the 
stomach but did not extend to the pylorus. It was 
on the anterior wall, with an ulcer about 5 cm. in 
diameter, which extended to the serosa of the stomach 
and to the undersurface of the liver so that it was 
adherent to the liver at that point. There were me- 
tastases to other parts of the body including the 
adrenal 

Dr. Gispons: Was the duodenum bound down by 
the metastases? 

Dr. CastLeMaNn: Yes; I think that was the cause 
of the deformity. 
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CHILDREN’S HOSPITAL HONORED 


RECENTLY, at the annual meeting of its trustees 
and corporation, the Children’s Hospital of Boston 
paid its respect to eleven staff members who had 
received outstanding medical awards during the 
year. The most notable of these was, of course, the 
Nobel Prize in Medicine, bestowed on Drs. John F. 
Enders, Thomas H. Weller and Frederick C. Rob- 
bins — an event already marked in these columns.* 
Dr. Enders was also the recipient, with Dr. Robert 
E. Gross, of the Lasker Award of the American 
Public Health Association. Others cited by the Hos- 
pital were Dr. James L. Gamble, who won the Mox- 
on Medal of the Royal College of Physicians, Lon- 
don; Dr. Sidney Farber, who received the Judd 
Award of the Memorial Center and Sloan-Ketter- 
ing Institute; Dr. Thomas H. Lanman, who was 
awarded the first William E. Ladd Gold Medal of 
the American Academy of Pediatrics; Dr. Edward 
B. D. Neuhauser, who was given the gold medal 
of the American Roentgen Ray Society; Drs. Carlyle 
G. Flake and Charles F. Ferguson, who were joint 
recipients of the gold medal of the Pan American 
Congress of Otorhinolaryngology and _ Broncho- 
Esophagology; and Ferdinand R. Harding, who won 
the Louis Schmidt Award of the Biological Photo- 
graphic Association. 

In the words of the president of the Hospital the 
honors attained are “possibly without parallel in the 
history of any hospital.” Certainly, the joint ac- 
complishtnent represented by the various awards is 
impressive. To the earlier prizes, some of them in 
purest gold, the Children’s Hospital has added a 
tribute in no less welcome metal: a heartfelt expres- 
sion of esteem from associates proud to labor along- 
side those whose achievements are an inspiration at 
home and abroad. 


*Editorial. Return from Stockholm. New Eng. J. Med. 2$2:112, 1955. 


DR. FAULKNER CALLED TO M.LT. 


Tue Massachusetts Institute of Technology and 
Dr. James M. Faulkner are equally to be congratu- 
lated on an appointment that will take effect next 
summer. At the end of the present academic year Dr. 
Faulkner will reactivate his clinical interests without 
abandoning his administrative experience by becom- 
ing medical director of the Institute, charged with 
the medical responsibility for its students and for its 
faculty and employees not otherwise cared for. 

The new appointment brings to mind and serves 


The Henry K. Oliver chair of hygiene at Harvard 
left vacant by the retirement of Dr. Arlie V. Bock last 
year has been filled by Dr. Dana L. Farnsworth, un- 
til then medical director at the Institute, and Boston 
University School of Medicine is now surrendering its 


| 
Richard M. Smith, M.D., Chairman 
James P. O'Hare, M.D. Richard E. Alt, M.D. 
Oliver Cope, M.D. James M. Faulkner, M.D. 
Joseph Garland, M.D., Eprror 
Associate Eprrors 
Thomas H. Lanman, M.D. Donald Munro, M.D. 
Theodore H. Ingalls, M.D. 
Clara D. Davies, Executive Eprror 
Robert O'Leary, Assistant Eprror 
James F. Ballard, Boox Review Eprror 
Milton C. Paige, Jr., Business Manacen 
Epirroriat Boarp 
paid, for the 
s, $5.1 ar); 
diversified academic community of Greater Boston. 


dean as a distinguished replacement for Dr. Farns- 
worth. One is reminded of the game of stagecoach, 
except that there is a chair for everybody; no one is 
left out. 

Nor need any alarm be felt about the future of 
Boston University School of Medicine. Not only has 
it had the wise leadership of Dr. Faulkner during 
more than seven years of striking progress, initiating 
something like a chain reaction, but it will have his 
continued service as professor of clinical medicine. A 
new dean will need only to carry on while formulating 
his own program. 

During Dr. Faulkner's term of office grants in re- 
search have been increased from a total of $165,000 
in 1947-1948 to a current total of $291,401, and 
teaching grants from $34,700 to $145,268. In the 
same period the faculty membership has increased 
from 266 to 413. Equally important are agreements 
reached with Boston City Hospital, the Boston and 
Providence Veterans Administration hospitals and the 
Lemuel Shattuck Hospital, greatly increasing the 
School's teaching and research facilities. 

Dr. Faulkner, who graduated from Harvard Col- 
lege in 1920, after having served overseas in an engi- 
neer regiment, received his degree in medicine in 
1924, also from Harvard. During World War II he 
served for five years in the Navy, retiring as a captain. 
A member of the American Society for Clinical In- 
vestigation, the American Clinical and Climatological 
Society, the Council on Medical Education and Hos- 
pitals of the American Medical Association and the 
editorial board of the Journal of Medical Education, 
he is also a vice-president of the American Academy 
of Arts and Sciences and a trustee of Phillips Exeter 
Academy. He was for several years a member of the 
editorial board of the Journal and now serves on the 
Committee on Publications. 


INTERIM SESSION 


Tue residents of rocky fastnesses are traditionally 
expected to repel invaders, and so it may have been 
at one time with the inhabitants of New England. 
The attitude has changed, however, in a more recent 
period; the population has softened, and when it 
comes to a matter of planning the interim session of 
the American Medical Association to be held in Bos- 
ton this fall, the welcoming motions that have been 
made have lacked nothing in warmth and cordiality. 

New England is mentioned particularly in this pre- 
liminary announcement because the pattern of the 
coming meeting will be somewhat different from that 
which has prevailed during the experimental sessions 
held in other parts of the country. Whereas single 
cities (and to some extent the states that contain 
them) have hitherto played host to the off-beat as- 
sembly in the short period of its existence, this year a 
geographically unique and historically independent 
aggregation of the original colonies will direct its re- 
sources to the fulfillment of the enterprise. 

A delegate has accordingly been appointed from 
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each of the medical societies of the 5 states that share 
with Massachusetts the New England heritage, and 
already, on January 20, these representatives have 
met with the local committee in the famous Blue 
Room of the Harvard Club of Boston to lay plans for 
what is expected to be, when the moment arrives, the 
Greatest Show on Earth. 

The local committee, which will put into execution 
the plans and decisions of the larger group, trans- 
forming its visions into gracious realities, is composed 
of Dr. Frank P. Foster, chairman, 605 Commonwealth 
Avenue, Boston; Dr. Charles S. Davidson; Dr. Lau- 
rence B. Ellis; Dr. Richard Warren and Dr. Thomas 
A. Warthin. In emphasizing the dedication of the 
entire medical profession of New England to this 
gigantic act of hospitality, the committee urges that 
suggestions for scientific papers and exhibits for the 
meeting, which will be held from November 29 to 
December 2, be submitted to it from the whole 6-state 
area. 


LANTERN-SLIDE PROJECT FOR 
CASE RECORDS 


Ir is approximately a year since, with the aid of a 
grant from the United States Public Health Service, 
the Massachusetts General Hospital launched a pro- 
gram of supplying each week 35-mm. lantern slides of 
x-ray films, gross specimens and photomicrographs 
with the current Case Records published in the New 
England Journal of Medicine. These slides were sent 
to subscribers who use the Case Records as a teach- 
ing exercise at medical-society meetings, medical 
clubs, medical-school classes and similar groups. Ap- 
proximately 100 groups asked for this service; they in- 
clude subscribers in almost every state in the union 
and in 12 foreign countries. During the year about 
300 lantern slides were sent to each group. 

Although the actual cost is around $100 per year, 
each subscriber was asked to pay only $25, the re- 
mainder being carried by the United States Public 
Health Service grant. The editorial staff of the Case 
Records now believe that if the lantern slides are 
being used intelligently by an interested group, the 
organization should be willing to support the entire 
cost. They are therefore not asking for renewal of 
Government support, and, beginning March 1, 1955, 
the cost for this service will be $100 a year. Subscrib- 
ers who are interested in receiving the slides may write 
to Dr. Benjamin Castleman at the Massachusetts Gm 
eral Hospital for an application form. 


To Correspondents. —- The following papers 
have been received: —- On Climacteric Disease. 
An Account of the two Medical Institutions in 
Louisville, Ky., by Viator. (We shall be glad to 
publish this communication, if the author will 
send us his name.) On Intense Cold as an Anaes- 
thetic. An Address delivered before the South 
Middlesex Medical Society. 

Boston M. & S. J., Feb. 8, 1855 
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COMMITTEE ON PHARMACEUTICAL 
PROBLEMS 


the following information to the attention of the fel- 
lows of the Society. 

The Principles of Medical Ethics of the American 
Medical Association were amplified by vote of the 
House of Delegates in San Francisco on July 17, 1954, 
by the addition of four new sections to Chapter 1. 

Section 8 is as follows: 


in the 


ies to physicians 

— the 
tice is u if coercion are 

practic financial interest is placed above the quality “of medi- 

cal care. On the other hand, sometimes it may be ad- 

visable and even ——. for ade sae to provide cer- 

tain appliances or remedies t which patients 

cannot procure from other sources. 


This principle was confirmed by the delegates at the 
Miami meeting in December, 1954. 

Many physicians are apparently still unaware that 
under Section 3, Chapter 577, of the General Laws of 
Massachusetts, approved June 7, 1954, an oral pre- 
scription for a harmful drug (any drug on which the 
manufacturer has placed the caution “federal law 
prohibits dispensing without prescription”) must be 
confirmed by the delivery of a written prescription to 
the pharmacist within seven days. Any physician who 
violates this provision shall be punished by a fine of 
not more than $25 for each violation. 


DEATHS 


Batcom — Kenneth I. Balcom, M.D., of Worcester, died 
on January 2. He was in his seventy-second year. 

. Balcom received his degree from Harvard Medical 

School in 1910. He was a fellow of the American Medical 


latent 
Tuite College Medical School, a member of the. staffs of the 
Boston _ City, Beth I Faulkner and Massachusetts 
ellow of the American Medical 


widow and 
e is ts, , two sons a 
brother. 


Witson — Stanley A. Wilson, M.D., 
January 11. He was in his fifty-eighth 


Vermont College of Medicine in 1920. He was a member 
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of the staffs of the Essex County Sanatorium and the Salem, 
Addison Gilbert, Mary Alley and Cable Memorial itals, 


a fellow of the po Homing of Radiology and the 
American Medical Association a member of the Ameri- 
can gy Ray Society and the New England 


MASSACHUSETTS FOR DECEMBER, 1954 


Measles. 

Meningitis Picilies bacillus 

Scarlet fever 

Techie 
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ComMMENT 


below the seven-year median he ay chicken pox, 
diphtheria, scarlet fever and 
Only 5 cases of diphtheria were orted during Decem- 
ber. With this in mind, yao 7 4 923, the 
to be pushed, 1102 cases were reported in December. 
above the qe = median were bacillary dysen- 
measles, infectious titis, measles, m 
oug e enteric ases ysentery, infec- 
tious hepatitis salmonellosis) were above the seven-year 
for December, an encouraging oe was that all 
three showed a decrease from the preceding month. 
Repercussions from the unbelievably low levels for measles 
reached during the fall and early winter of Sd geri a 
now to be casas their zenith. ng the mon of 
6752 cases were reported — the highest for 
this month in the history of the State. 
a comfortable margin mumps, d December, also 
ue its high point for this month in history of the 


Geocrapuic DistripuTion oF Certain DISEASES 
tied Be following diseases were reported from the communi- 


7... Boston, 2; Lawrence, 1; Natick, 1; Seekonk, 
1; total, 5. 


MASSACHUSETTS 
tine m™ MEDICAL SOCIETY 
YY 
MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 
; COMMUNICABLE DISEASES IN 
The Committee on Pharmaceutical Problems brings es 
RESUME 
Disease 
Diphtheria 
It i thical for a cian to | . fecioss EEE 
of drugstore medical area un- /ymphogranuloma venereum... 
less adequate drugstore facilities are otherwise unavailable 
This inadequacy must be confirmed his componen 
Tabs other forms 
streptococcal sare threat. 
-— — n inson, M.D., of Newton, died on 
January 9. He was in his thirty-sixth year. 
Dysentery, bacillary: Boston, 9; Pittsfield, 1; Waltham, 1; 
—_—_—_ Wilhamstown, 4; Wrentham, 3; total, 18. 
Encephalitis, infectious: Mattapoisett, 1; New Bedford, 
2; Winthrop, 1; total, 4. 
Hepatitis, infectious: Beverly, 2; Boston, 9; Brockton, 5; 
Cambridge, 8; Chelsea Naval Hospital, 5; Chicopee, 1; East 
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Bridgewater, 1; Fall River, 15; ramingham, 
1; Lawrence, i; ngton, 1; hy Bn 1; Man- 


chester, Marshfield, 1; Natick, Bedford’ 1: North 
Northboro, 2; Pittsfield, Scituate, 1; Seekonk, 


3; Rotates 1; Somerset, 2; Somervil le, 2; Sprin eld, 4; 
Waltham, 4; Westminster, 1: Williamstown. 1; orcester, 
9; Wrentham, 2; total, 106 

Meningitis, bg gre Braintree, 1; Chelsea, 1; 
Easthampton, 1; Holyoke, 1; Watertown 5. 

Meningitis, Pfeiffer bacillus: Sie’ 1 1; Palmer, 1; 
Salem, 1; Worcester, 1; total, 4. 

Meningitis, pneumococcal : Boston, 1. 

pone ined: Ati 

eningitis, undetermin n Burlington, 1 

Cambridge, 1; Lee, 1; Lowell, held, 1 Springfeld, 
1; Waltham, 1; Worcester, 

-Poliom litis: Ashland, 1; Chicopee, 1; Dux- 

all River, 1; Hudson an ynn, 4; Marshfield, 1; 

Newion, 2; North Adams, 1; North R ing, 1; Princeton, 


; Saugus, 1; Sudbury, 2; rE Ag 1; Wayland, 1; West 
Sprin eld, 1; Winchester, 1; Worcester, 1; total, 25. 

Salmonellosis: i 6; ’ Brookline, 1; Cambridge, 1; 
Medford, 1; Newton, 1; Southampton, 4; Springfield, 1; 
Watertown, 2: Winchendon, 2; Worcester, 3; total, 22. 


Trichinosis: Watertown, 
Undulant fever: North Attleboro, 1. 


CORRESPONDENCE 
MEDICAL-CARE PROGRAM 


To the Editor: The editorial in the October 14 issue of 
the Journal called attention to the fact that the Blue Cross 
and Blue Shield plans realized that they were not meeting 
the legitimate requirements of the public and had made a 
welcome extension in their basic cover 
ment of a prolonged-illness certificate. 
sion was presumably made by these insurance plans on 
recommendation of their official medical leadership, which 
is apparently pushing health insurance on a financial basis 
to cover expenses of hospitalization, surgery, some medical 
care and other high-cost procedures, 

One wonders if the official medical leadership realizes 
what the laymen who, as consumers, are trying to organize 
health insurance for themselves desire. A few quotations 
from the statement of Nelson H, Cruikshank before the Com- 
mittee of Interstate and Foreign Commerce (often spoken 
of as the Wolverton Committee) in January, 1954, might 
present briefly the laymen’s point of view (Mr. Cruikshank 
is the director of social insurance activities for Ay nn American 
Federation of Labor) : 


Resolution qpegeed by Se Tie 72nd Annual Convention of 
the American Federation of Labor 

The delegates call upon the Congress of the United 
States to provide a nationwide system of nati 
insurance to assure that good medical care will be made 
available to all of the people of America. 

A constructive, progressive medical care program 
which seeks to improve and to maintain the health a 
those who are served by it, rather than merely to patch 

up and repair their divabilities after they have reached 
nd hopeful approach to 

e only really constructive a 

that basic problem is one which seeks to preserve health, 
to prevent disease, and to check its progress at the earliest 
possible stage. It is upon this approach that the ma ~~ 
emphasis any national health hese properly 
longs. It is the only way in which tual cost of medi- 
cal care can be progressively improved 

A constructive health program based upon the prin- 
ciple of prevention as well as cure, should encourage, 
the costs of, and provide facilities for rogues 
physical examinations and the earliest possible diagnosis 
and treatment of symptoms and ailments. It should Scho 
the services and facilities of all the various specialties as 
well as of general practitioners, working together, readily 
and conveniently available to the individual. It should 

ide for the continuing education and guidance of the 

individual in the use of the facilities available to him and 


in the proper care of his own health and that of his 
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family. It should provide those who suffer from chronic 
conditions ready access to the kind of attention and advice 
they need in order to prevent their condition from grow- 
ing worse, and, if possible, to improve it. All of these 
services and facilities st should be closely integrated with 
those which are provided for the hospitalization, care and 
treatment of more advanced cases of illness and disability. 


Although I have only mentioned the desires of one large 
group of our citizens, lists are available of many other large 
and small groups as well as many individuals and practicing 
physicians who sup this philosophy. 

Granted that the official medical Teadershi 


t _are Unfortuna 
these plans are ” organized 
medicine. 

Would it not be well for official medical leadership of 
health-insurance co to in closer touch with the con- 
sumers of medical care and thus to see if the two philosophies 
might be molded into one, especially since successful 
that suit the consumer already exist and the officials of Blue 
Cross Blue Shield realize that the plans are inadequate? 


CHANNING Frotnincuam, M.D. 


Larvierte Eisenmangelkrankheit. By B. Jasifski and Dr. O. 
Roth, Medizinische des 


A eg 4, Children’s Diseases. By 
M.A., M.B. (Cantab.), M.R.C.P., D.C. registrar, 
Department Health, We Welsh National School of 
Medicine. 12°, cloth, 608 pp. Bristol: John Wright — ae 
Limited, 1954. $7 00. ( Distributed in America by W. 

and Wilkins, Baltimore. ) 

This synopsis is fully detailed, and the material is well 
arranged in a systematic manner. The text is divided into 
two main parts: the healthy child and the sick child. The 
part on the sick child is arranged by classes of diseases and 
systems of the body. There are chapters on psychologic, dis- 
orders, allergic diseases, inborn errors of metabolism and ac- 
cidents in childhood. There are two appendixes on drug 
dosage and on normal values in clinical ape bigs 1 is 
a index, and the 

ould prove valuable to general and 
to the pediatrician. 


posium On Protein Metabolism. Proceedings 
Nan trition Symposium held at the 
Toronto, Ontario, Canada, October 30 
Axelrod and others. 8°, paper, 107 pp. *. ork: ational 
Vitamin Foundation, I 1954. $1.50. (Nutri- 
tion Symposium Series, No. 8.) 


vitamins in various aspects of protein metabolism in 
treatment. 


American people the best of medical care, it is _ that 
there is disagreement on the best method of procedure. Suf- 
ficient — of successful insurance plans exist (for ex- 
ample, Health Insurance Plan of Greater New York, or | 
BOOKS RECEIVED 
The receipt of the following books is acknowledged, and 
this listing must be eS as a sufficient return for the 
courtesy of the sender. s that appear to be of particular 
interest will be reviewed as space permits. Additional infor- 
mation in regard to all listed books will be gladly furnished 
on request. 
Intercontinental Medical Book Corporation, New York.) 
This comprehensive monograph deals with masked de- 
of iron the and its to = 
A bibliography of over 4 pages is a to the text. 
index — have improved the book. The volume should 
be in all collections on the blood. 
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Essentials o and Medical Competenc ~/ Isadore 
Legal pe emorial How 

srael and lecturer 

Sch - ie paper, 70 pp. Boston: Medico- 


is manual presents a summary of the basic laws con- 
cerning legal and medical com and their adjudica- 
tion in the courts of Massachusetts. It is interesting that a 

cannot withhold indormeden on the ground that 
it is confidential. 


A Primer of Pulmonary Function. Harold Guyon Trim- 
ble, M.D.; and James M.D. 8°, paper, 22 pp. Oak- 
land, California: Printed the co-operation of Cali- 


fornia Tuberculosis and Health —» “> 1954. 


primer presents a summary the basic 
function tests. 


Physical Aspects of Betatron Therapy. By John S. Laughlin, 
associate professor Medical 
College, Sloan-Kettering t of Phys- 
ics, M Center for Cancer and All Allied Diseases, New 
York City. 8°, cloth, 98 pp., with ill tions. Spri 
Illinois: Charles C C Thomas, 1954. $3.75. 75. (Publication No. 
196, American Lecture Series.) 
This deals with the use of 


Fred A. Simmons, M.D., assistant 
Hospital for for 


assistant surgeon, Free 


husetts, and instructor in gyne- 


hool, Boston 8°, 
8250. No. 220, American 


Lecture Series.) 

by an authority on infertility 
is about evenly Miwidled diagnosis and treatment. 
There are chapters on treatment of the various female or 
and one on the treatment of the patient that includes 
of books for the physician and for the patient or ro 
This is an important = short chapters 


on artificial insemination, 


Hormones in = and Fang Edited by Robert L. 
» M.D. 46 pp., with illustrations. New 
York: 1954. $6.00. (A presented at 
the twenty-fifth Graduate Fortnight of the New York 
Academy of Medicine, October 6 to 17, 1952.) 

The twenty-fifth Graduate Fortnight of the New York 
_ yp of Medicine was devoted to a symposium on hor- 
uring which 23 authorities contributed papers on 
the va of the This third volume of the 
medical libraries. Lists of references 

param and Gane index. 


De abditis — ac mirandis morborum et sanationum 

es Si ith a biographic tion 
cloth, 217 pp lustrations. Springfield, 


anatomy, 
histories. First published by the Giunta at A in 
1507 it is a source book in any edition; it has now been re- 
ted in facsimile with an opposing translation i in English. 
is iT. By and the book is recommended 

for pathologists. 


and valuable material. 


MB, profesor of medicine 
and one a of the center for and instruction in 
ysical medicine, Graduate School of Medicine, and 
essor of physical medicine, University of Pennsylvania School 
of Medicine; assistant editor, Edward L. Bortz, M.D., as- 
sociate professor of medicine, Graduate School of Medicine, 
9° tenellost of Pennsylvania. 1954 revision of the 14 volumes. 
with illustrations. Philadelphia: F. A. 
Davis Company, 1 1954. (Subscription basis. ) 
In this revision for 1954 the contributors offer much new 
ere are new sections on 


arthritis and vectorcardiography. Endocri is presented 
by a new group of authors, and new mat is included. 
Several of the important articles on have been 


Kinder Dr. med. Dr. and Dr. 
hopediesU 


sitat Miinchen. With a by Pr Dr. Dr. h.c. Georg 
, Miinc 8°, cloth, 232 with 174 illustra- 
tions Thieme, 1 wi M 39.—($9.30). 
Distribu by Medical Book 
Corporation, ew 
—_ book on the orthopedics of children has been 
written for the general practitioner, the school physician, 
and nurse. The 


a 
ae eral. Th deals with aa the 
ment in gen e specia wi e 
body taken in anatomic order from the lower to the u 
extremities. are chapters on congenital 
eases, acquired skeletal conditions —- osteomyelitis, 
astholele tuberculosis and so forth) and 
is a bibliography and 


tions. 
lishing is excellent. 


Der Herzkatheterismus bei angeborenen und erworbenen 
Herzfehiern. Prof. Dr. Otto Bayer, chief physician, 
i.med.Klinik, Idorf; Dr. Franz assistant, 
Lmed.Klinik, Diisseldorf; and Dr. Hans Helmut Wolter, 
assistant, l.med.Klinik, Diisseldorf. With a a foreword by ; 
Dr. Erich Boden, director, l.med.Klinik, Diisseldorf. 8°, 
cloth, 191 » with 131 illustrations. Stuttgart: Georg 
Thieme, 1 $8. Distributed in America by Inter- 
continental Medic 


the heart 
divided into two parts, general and 


with the iples, » one complications and method of 

ure. special part deals in detail with various 
congenital and oan shed defects. The literature is surveyed, 
and there is a bi  over There is a 
good index, and the publishing is excellent. This valuable 


should be in all collections on the heart. 


Parkinsonism and Its Lee ag Edited by Lewis 

D., M.A., Ph.D. 12°, 
Philadelphia: 

This small beck, the of nine authorities in their 
special fields, was origi blished in part in the Ameri- 
can Practitioner and om ¢ of Treatment (November, 1953). 
The anatomy, etiology, pathology, symptomat and vari- 
- forms of csnameiion’ ts are dealt with. Lists references 

nded to the chapters, and there is an extensive in- 
dex. “Phe text presents the latest information on the dis- 
ease. The book is recommended to all medical libraries and 

to all physicians interested in the subject. 


NOTICES 


FRAMINGHAM GENERAL HOSPITAL LECTURE 


at 9 p.m., at the 
F General Hospi 
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ulmonary- 
electron beams as a means treatment. e author 
discusses especially the physics of the betatron machine. The 
text is divided into two sections on the x-ray beam and the 
electron beam. There is a bibliography of 94 references and 
a good index. 
Women, Brookline 
cology, Harvard 
cloth, 83 pp., wi 
C Thom 195 
The authors in this monograph discuss catheterization of 
ed defects. The text is 
text, and there is a good index. 


SOUTH END MEDICAL CLUB 


A meeting of the South End Medical Club will be held at 
the uarters of the Boston Tuberculosis Association, 
554 Columbus Avenue, Boston, on Febr 15 at noon. Dr. 
David Landau will speak on the subject “The Early Recog- 
nition and Treatment of the Problem Drinker with Particu- 
lar Reference to Antabuse Therapy.” All physicians are in- 
vited. 


FOUNDATION OF THE AMERICAN SOCIETY OF 
PLASTIC AND RECONSTRUCTIVE SURGERY 


The Foundation of the American Society of Plastic and 
Reconstructive Surgery announces a scholarship contest for 
1955 and awards for contestants in two classifications. 

Contestants for the junior classification must be residents 
in training or surgeons with less than five years’ prac- 
tice, residents of the American continent, British Dominions 


A ~~~ rate envelope must include s name, 
sional traini percentage practice surgery. 
Character references from two leading plastic surgeons in 
the applicant’s country must be sent to the Award Com- 


- awards for the junior classification consist of $1000 
in cash and a three months’ scholarship for the first prize 
and $750 in cash and a three months’ scholarship for the 


Contestants in in the senior classification —- the prize con- 
sisting of a silver an 
— must have been in active practice of plastic and recon- 
structive surgery for more five years. The stipulations 
for the junior classification apply also to the senior classifi- 
cation. 

Manuscripts must be mailed to the Award Committee, 
The Foundation of the American Society of Plastic and Re- 
ag Surgery, 30 Central Park South, New York 19, 


EARL D. OSBORNE FELLOWSHIP 
The American Academy of Dermatology and Syphilology 
announces the Earl D. Osborne Fellowship in Dermal Pa- 
thology, providing the opportunity for study and training in 
dermal pathology to a postgraduate student who has com- 


pleted satisfactorily one year’s or, , two years’ 
training in dermat 

e stipend is $4000, divided into qu payments 
during the 


year of graduate training will be requi 
aminations in dermatology; it may be taken before or after 
the year at the Institute. 

Further information may be obtained from Dr. Hamilton 
Montgomery, my on Pa , American Academy 
of Dermatology and Syphilology, 200 irst Street Southwest, 
Rochester, Minnesota. 


SOCIETY MEETINGS AND CONFERENCES 
Fesavaay-Arait. Postgraduate Medical Institute. Page 451, issue of 
Fesavary 7-9. McIntyre-Saranac Conference. Page 410, issue of Sep- 
7-May in Psychiatry and Neurology. Page 452, 
157, —~ of January 27. 
ot Page 157, 
Pan-American of General Practice. Page 
Postgraduate Course in Occupational Medi- 


Page of November 25. 
Fesavany 15. Tufts Medical Alumni Association Lecture. Page 157, 
issue of January 27. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Feb. 3, 1955 


Fesavany 15. New England Deaconess Hospital Lectures. Page 993, 
15. South End Notice above 


Fese 15. Framingham General Hospital Lecture. ‘Page 201. 
26 Mid-Winter Radiologic Conference. Page 1076, 
issue o mber 
Fesavary 26-Maacn |. International of 
Divisi Meeeti 157 


994, i { December 9. 

te 58, issue of October 28. 

Marcu 7-12. Course in Care of Atomic Casualties. Page 285, issue 


Marcu 20-23. Aero Medical Association. Page 157, issue of January 


23-26, International Academy of Proctology. Page 876, issue 
Society for Remarch in Page 679. 
issue of October 14, 

Aran 21 and 22. AR, — 


Health-Education issue of 


Massachusetts Medical Society. Annual Meeting. Hotel 


CALENDAR For THE WeEK BEGINNING THURSDAY, 
Fesruary 10 


Carine Grand Rounds. Jimmy Fund Building, Chi 

n’s Medical Center, 35 Bin 


Thoracic Conference. Vascular . Dr. 
F Anomaly 
*11: a.m.~12:00 m. Pediatric Conference. Mount Auburn Hospital, 
*11:00 a.m.- 2:00 m. Medical Staff Conference. Sherman Auditorium, 
*11:00 a.m.-12:30 p.m. Hand Clinic Medicine and Rehe- 
bilitation yo Boston 
*12:00 m 00 erence. Sherman Auditorium, 
sy Bi Clinic. Amphitheater, Peter Bent Brig- 


*11:00 a.m. 
Alexander 


Beth. Israel 
*12:15-1: om 


Faway, Fesrvary 1! 
:00-8:45 a.m. Satin Suite 
New 

*9:30-11:30 a.m. Medical a Grand Rounds. Drs. George 
W. Thor hort and Franels Moore Main Amphitheater, Peter Bent 


Brigham 
°10:00 Surgical Clinic. South End Meath Uni. 
East Concord Street. 


10: 30-11:15 a.m. Lecture Diabetes and Patients 
a Member of the Clinic. Joslin Auditorium, New 
Deaconess Hospi 

*11.00 ome ~1:00 


p-m. Gr 
Auditorium, New England 
*1: Fertility and Endocrine Clinic. Free for Women, 
rookline 
*1:30 p.m. Tumor Clinic. Mount Auburn 
*4:00-5:00 p . 
Children. ‘ur 4), Massach 
4:00-6:00 


Grand Rounds. 6th-floor conference 
room. 
New Be Deaconess H 
*8:00-9:00 
*8: 30-10: 


hesia Dr. Etsten. Pratt Lecture 
(00 a.m. Ort i Cont . Boston City ital. 
*9: a.m. Grand Rounds. Dr. Child Beall, 


iagnostic Hospital. 
on 
| the inl Clinic. Joslin Auditorium, 


of 


New England 


(Concluded on page xxxu) 
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length, not previously published, in English on ad — June 5 and 6. American Board of Physical Medicine and Rehabilita- 
igi i tion. , issue 
ucust 28-Serremser 2. American Congress of Physical Medici 

Rehabilitation, Page 157, issue of January 27. Me 

Novemser 6-13. Second International Congress of Allergology. Page 
157, issue of January 27. 
‘ditorium, Beth Israel Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 

a Member of the Joslin Clinic. Joslin Auditorium, New England 
Children (Burnham 4), Massachusetts General Hospital. 

5:00 p.m. Case Presentation and puthetogene Discussion Followed 
by a Subject of ipo Presentation. Joslin Auditorium, New Eng- 
land Deaconess Hospital. 

Auditorium, New England Center Hospital. 

*4:00-10:00 p.m. Aicobelien Clinic. By appointment. Washingtonian 
Hospital, 41 Waltham Street. 

‘atients 
aconess 


